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Preface

A subsurface site investigation was conducted and supervised by personnel
of the U.S. Army Engineer Waterways Experiment Station (WES), at the
Bannister Federal Complex, Kansas City, Missouri, during the period 25 June
to 1 July 1994. The work was funded under MIPR KC-94-114 dated
12 May 1994.

Mr. Josd L. Llopis of the Engineering Geophysics Branch (EGB),
Earthquake Engineering and Geosciences Division (EEGD), Geotechnical
Laboratory (GL), WES, was the project engineer. The crosshole S-wave
velocity field investigation was performed by Messrs. Jos6 L. Llopis and
Thomas B. Kean II, EGB. The S-wave crosshole test borings were installed
by personnel of the U.S. Army Engineer District, Kansas City, (CEMRK)
during 23 May to 1 June 1994. Crosshole borings and seismic cone
penetrometer test (SCPT) push locations were surveyed by CEMRK
personnel. Mr. Steve Jirousek was the CEMRK project geologist. The
SCPT's were performed by Mr. Spencer A. Vandehey, Vandehey Soil
Exploration, Banks, Oregon. Messrs. Raymond Meis and Mark Drury were
the U.S. Department of Energy, Kansas City Area Office, and Allied-Signal
Aerospace Corporation project managers, respectively.

The work was performed under the direct supervision of Mr. Joseph R.
Curro, Jr., Chief, EGB, and under the general supervision of Drs. A. G.
Franklin, Chief, EEGD, and William F. Marcuson III, Chief, GL.

At the time of publication of this report, Director of WES was Dr. Robert
W. Whalin. Commander was COL Bruce K. Howard, EN.

te contents of this report are not to be used for advertising, publication.
or promotional purposes. Otation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.
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Conversion Factors,
Non-SI to SI Units of
Measurement

Non-Si units of measurement used in this report can be converted to SI units
as follows:

Multiply By To Obtain

degrees (angle) 0.01745329 radians

feet 0.3048 meters

feet per second 0.3048 meters per second

gallons 3.785412 cubic decimeters

inches 2.54 centimeters

inches per second 2.54 centimeters per second

miles (US statute) 1.609347 kilometers

pounds (force) 4.448222 newtons

tons per square foot 95.76052 kilopascals

V



1 Introduction

Current computerized seismic wave propagation analysis procedures for
building foundations require that values of shear-wave (S-wave) propagation
velocities as a function of depth be determined. The S-wave velocities are
used in conjunction with conventional field sampling and laboratory testing to
provide soil property information for a dynamic analysis of buildings and their
foundations.

The Bannister Federal Complex (BFC) is located in southern Kansas City,
MO, at 2000 East 95th Street, as shown in Figure 1. The BFC is a Federal
facility that consists chiefly of one large main building along with an
assemblage of smaller surrounding structures. The main building has
approximate dimensions of 900 by 1600 ft and is occupied by the U.S.
General Services Administration (GSA), the U.S. Marine Corps, and the U.S.
Department of Energy (DOE). The DOE administers a manufacturing facility
in the eastern portion of the main building which is operated, under contract,
by the Allied-Signal Aerospace Corporation.

The DOE concerns about the potential damaging effects on manufacturing
facilities and processes by seismic loadings has prompted a dynamic analysis
to be initiated. At the request of the DOE the U.S. Army Engineer
Waterways Experiment Station (WES) conducted a subsurface site
investigation to characterize in situ S-wave velocities and other physical
properties related to the foundation in the vicinity of the main building at the
BFC. The information acquired from this investigation will be used in a
dynamic analysis to determine the effects of seismic loadings on the main
building and to aid in designing any needed structural modifications.

The WES/DOE finalized test program consisted of crosshole S-wave,
seismic cone penetrometer testing (SCPT), and laboratory soil analysis which
would provide the data necessary to complete an analysis of the building's
response to earthquake loadings. The location of the crosshole sets and SCPT
pushes are shown in Figure 2. The crosshole and SCPT push locations shown
in Figure 2 are approximate locations. The surveyed crosshole and SCPT
push coordinates and elevations are given in Appendix A.
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The BFC is located on flood plain deposits of Indian Creek which flows
easterly south of the plant. This creek joins the Blue River southeast of the
plant with the resulting flow bordering the east property line. Previous
studies have indicated that the site is underlain by approximately 40 ft of clay
alluvium and which is also underlain by a basal clay-gravel layer. Underlying
the clay-gravel layer is a shaly bedrock of the Pleasonton Group. The site is
predominantly level with the exception being the bluff line on the northern
portion of the site.

2 Chapter 1 Introduction



2 Test Principles and
Procedures

Crosshole S-wave tests

The purpose of running crosshole tests was to determine horizontal S-wave
velocities as a function of depth. An advantage of the crosshole test as
opposed to surface seismic refraction test is its ability to detect low velocity
layers underlying or sandwiched between layers of higher velocity. One
shortcoming of the crosshole method is that boreholes are required for testing.
Thus, crosshole tests seismic tests are more costly than a surface seismic
refraction test. However, the crosshole technique is considered to be more
definitive and accurate than the surface seismic refraction test for measuring
S-wave velocities. Basically, the testing consists of measuring the arrival time
of an S-wave that has traveled from a source in one borehole to a detector in
another borehole(s) at the same elevation. This procedure is then repeated for
the next test elevation. Knowing the distance between borings and the time
the S-waves take to travel across this distance the velocity can be computed
(distance divided by time).

Two crosshole sets were used for crosshole testing and their locations are
shown in Figure 2. Each crosshole set consisted of three in-line borings
spaced approximately 10 ft apart. Borings D-40, D-41, and D-42 which were
used for the crosshole set located in the northeast parking lot were drilled to
depths of approximately 52 ft, whereas borings D-43, D-44, and D-45 used
for the crosshole set in the southeastern parking lot were drilled to
approximate depths of 57 ft. The borings were designed to penetrate
approximately 10 ft of bedrock. The crosshole borings, with a diameter of
6.25 in., were cased with a 4-in. inside diameter (ID) Schedule 40 polyvinyl
chloride (PVC) casing and the bottom capped. The annular space between the
casing and the walls of the boring were grouted with a material that
approximated the density of the surrounding in situ material. In this case, a
mixture obtained by mixing 10 lbs. of bentonite and 10 lbs. of portland
cement to approximately 7.5 gal. of water was used. The cap at the bottom
of the boring consisted of a one-way valve that was fitted for a tremie pipe
attachment. The tremie pipe was placed through the inside of the casing and
attached to the bottom check valve. Grouting was carried out in one
continuous operation by pumping grout through the tremie pipe, filling the
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annular space between the drilled hole and the casing, from the bottom of the
borehole to the surface.

Borehole deviation (drift) surveys were conducted to determine the precise
vertical alignment of each boring. Figure 3 shows the deviation probe and
instrumentation used to conduct the borehole deviation surveys. The
incremental borehole deviation for each elevation along with the total
deviation for the boring are indicated on the control panel. Accurate
reduction of data from the crosshole tests requires knowledge of the drift of
each boring so that a straight-line distance between borings at each test depth
can be established.

S-wave velocity measurements were obtained by placing an S-wave source
in the center hole (source hole) of each crosshole set and detectors, at the
same elevation, in the two outer boreholes (receiver holes). The detectors
consisted of a triaxial array of geophones, or velocity transducers, (two
mounted horizontally at 90 deg. to each other, and one vertically oriented) in
one container. The container housing the geophones was clamped firmly to
the casing wall by means of an expanding pneumatic piston. A downhole
vibrator was used as a source of vertically polarized S-waves. The S-wave
testing procedure consisted of lowering the vibrator in the borehole to a
selected test elevation and clamping the vibrator firmly to the sidewalls of
casing also with an expanding pneumatic piston. When the vibrator was in
position, the operator tested a range of frequencies (50 to 250 Hz) and
selected one that propagated well (one with a high amplitude) through the
transmitting medium. The time required for the S-wave to travel from source
to receiver hole was recorded using a portable, 24-channel seismograph with
data-enhancement capability. This procedure was repeated at 5-ft depth
intervals from a depth of 5 ft to the bottom of the borehole. Figure 4
illustrates the crosshole S-wave technique. An analysis of the crosshole data
obtained at each test elevation was made with the aid of the computer program
CROSSHOLE developed at WES (Butler, Skoglund and Landers 1978).
Further information regarding geophysical testing and interpretation
procedures used in this study is given in Engineer Manual EM 110-1-1802
(Department of the Army 1979).

Soil sampling and testing

Standard penetration tests (SPT's) were conducted at 5 ft intervals in
borings D-40 and D-43, the center borings of the northeast and southeast
parking lot crosshole sets, respectively. The SPT blow counts, or N-value,
can be used to relate engineering behavior of soils to widely published
correlations. The SPT's were conducted in strict compliance to ASTM
Designation: D 1586-84. For this investigation refusal was defined as 50
blows per foot.

Soil samples were collected from borings D-40 and D-43 at 5-ft. intervals.
The samples were placed in jars, sealed and sent to the U.S. Army Engineer
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Missouri River Division Laboratory for further visual examination and
classification. Soil tests included grain-size distribution, natural water content,
Atterberg limits, and soil classification according to the Unified Soil
Classification System (USCS) for each soil sample. Laboratory testing was
performed between 12 and 14 July 1994. The laboratory tests were
performed in accordance to procedures described in Engineer Manual
EM 1110-2-1906 (Department of the Army 1970).

Field logs of each boring were prepared by the drill crew. The logs
include visual classifications of the materials encountered during drilling as
well as the driller's interpretation of the subsurface conditions between
samples. Also recorded on the logs are the SPT blow counts and soil sample
locations.

Seismic cone penetrometer test

The cone penetrometer test (CPT) was originally developed in Europe as a
rapid and cost-effective means of determining soil stratigraphy and soil
strength parameters. It is now used extensively for off-shore and on-shore
geotechnical applications. The cone used for this investigation, besides having
the capability to determine soil stratigraphy and soil strength parameters also
allowed S-wave velocity measurements to be made.

The SCPT used for this investigation utilized a drill-rig-mounted
hydraulically-powered push apparatus, to force the instrumented cone
penetrometer into the soil media. The electric cone had a 600 cone tip with a
1.4-in. diameter, and included two load cells to simultaneously measure tip
penetration resistance and skin, or sleeve, friction as the cone was advanced.
The cone penetrometer was pushed at a rate of approximately 0.79 in/sec.
Steel rods, 3.28 ft long, were used to push the cone penetrometer into the
soil. Tip resistance, sleeve friction, and cone inclination measurements were
taken at 0.33-ft. depth increments. A cable prethreaded through the center of
the hollow push rods, connected the cone to the data acquisition system at the
ground surface. Each SCPT was pushed to refusal. Because of the soil's lack
of lateral support on the cone rods and concern over bending the rods refusal
was arbitrarily set to a tip resistance value in excess of 100 to 125 Tsf. These
measurements provide a continuous record of soil resistance to penetration
which can be used to characterize the soil media in detail. The cone data can
be interpreted to give a good continuous prediction of soil type and shear
strength (Robertson and Campanella 1983). Full details of the design of an
electronic cone are given by Campanella and Robertson, 1981.

Also embedded into the cone body is a small horizontally oriented
geophone which allows S-wave velocity measurements to be taken. The
downhole S-wave test was conducted by pushing the cone at an approximate
rate of 0.79 in/sec to a depth of 4.59 ft and stopping further advancement. A
horizontally polarized S-wave was then generated on the ground surface by
striking the end of a steel beam, that was weighted down by the rear drill-rig
levelling pads, with a switched sledgehammer. The geophone in the cone
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body was positioned so that its axis was oriented parallel to the long axis of
the steel beam (signal source) in order to detect the horizontal component of
the shear wave arrival. The time the S-wave took to travel from the ground
surface to the cone was measured and recorded. The cone was then pushed
3.28 ft. using the previous push rate, stopped and another S-wave
measurement taken. This procedure was repeated at 3.28-ft intervals until
refusal was encountered. The downhole S-wave technique is illustrated in
Figure 5.

The S-wave arrival times for each test increment were plotted versus
distance from the S-wave source (slant distance) as shown in Figure 6. Best
fit straight line segments were then drawn through the plotted points. The
slopes of the line segments correspond to the S-wave velocity for that
particular depth range.

The cone was pushed at thirteen locations around the facility and their
approximate locations are shown in Figure 2. The surveyed SCPT push
locations and elevations are given in Appendix A. The SCPT push locations
were selected to provide representative S-wave and stratigraphic information
of the site. SCPT push locations 1 and 5 were located adjacent to the
crosshole sets in the northeast and southeast lots, respectively. The purpose
for these two pushes was to compare the downhole and crosshole derived S-
wave velocities.

The SCPT is used to determine the velocity of horizontally polarized S-
waves propagating vertically through the soil whereas, the crosshole test is
used to determine the velocity of vertically polarized S-waves propagating
horizontally through the soil. The combined use of these two methods may be
used to determine the presence of possible velocity anisotropy. Velocity
anisotropy many times can be measured in materials where the S-wave signal
has to cross discontinuities such as bedding and fracture planes. For example
consider a material that contains numerous beds whose thicknesses are thin
relative to the distance between crosshole borings. In this case it would be
expected that the downhole-measured S-wave velocities would be less than
those measured using the crosshole method.

6 Chapter 2 Test Principles and Procedures



3 Test Results and
Interpretation

Field and laboratory soils tests

The logs of the six boreholes drilled for the two crosshole tests are
presented in Appendix B. The logs for the northeast parking lot, borings
D-40, D-41, and D-42, show very similar results and indicate a silty lean clay
from the near surface to a depth of approximately of 40 ft where a basal clay-
gravel layer approximately 1 to 5 ft thick is encountered. The basal clay-
gravel layer consists of fine to coarse, semi-rounded to angular limestone
gravel in a clay matrix. Beneath the clay gravel at an average depth of 42 ft
is the Pleasonton Group bedrock. The bedrock as described in the boring logs
is soft to moderately hard shaly siltstone with a greenish-gray to light brown
color.

The logs for the southeast parking lot (borings D-43, D-44, and D-45)
indicate the same general stratigraphy as that recorded for the northeast lot
with the exception being that the basal clay gravel layer and top of bedrock
were encountered at approximate depths of 44 and 46 ft, respectively.

The boring logs indicate that in general, the N-values for the silty clays
encountered at a depth of 5 ft had values ranging between 15 and 17 blows/ft
and decreased to values ranging between 4 and 8 blows/ft below a depth of
10 ft. One anomalously high N-value of 18 blows/ft at a depth of 30 ft in
boring D-40 is noted.

Summary tables of the soil laboratory analysis results for the northeast and
southeast parking lots are given in Tables 1 and 2, respectively. Detailed
laboratory results including grain size curves are presented in Appendix C.
Most of the soil samples tested were classified either as a lean or sandy clay,
CL, according to the USCS. Samples S-1 and S-6, obtained from boring D-
40 (northeast lot), were classified as fat clay, CH, while sample S-8 was
visually classified as clayey sandy gravel.

Chapter 3 Test Results and Interpretaton 7
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Crosshole S-wave tests

The plotted results from program CROSSHOLE for the S-wave tests
conducted in the crosshole sets located in the northeast and southeast parking
lots are presented in Figures 7 and 8, respectively. The S-wave velocities and
depth to interfaces agree very well for the two S-wave tests conducted in the
northeast parking lot boring set. The velocities for the materials between
depths of 5 and 37 ft ranged between approximately 400 and 725 fps and
correspond to the clay soils. Between approximate depths of 37 and 41 ft a
velocity of 1900 fps is indicated. This velocity corresponds to the depth at
which a clay gravel material is indicated in the boring logs however, because
of the likelihood of a refracted arrival caused by the proximity of the bedrock
surface, it is likely that this velocity corresponds to a signal travelling both
through bedrock and the clay gravel. The bedrock in this area had a velocity
of approximately 2050 fps.

The velocities for the clay materials found between depths of 5 and 44 ft
in the southeast parking lot borings ranged between approximately 500 and
725 fps. Bedrock in this area had a velocity of approximately 1750 fps which
is approximately 300 fps slower than the bedrock velocity measured at the
northeast parking lot. The 1750 fps bedrock velocity measured at the
southeast lot may correspond to perhaps a softer or slightly more weathered
bedrock than found at the northeast lot.

The S-wave data for both crosshole sets is presented in Figure 9. The
figure illustrates the close velocity agreement of the clayey materials between
both crosshole sets. The figure also indicates that the depth to bedrock was
approximately 7 ft greater in the southeast boring set than in the northeast set.
An S-wave velocity profile for the alluvium and bedrock was constructed
based on the crosshole results and is presented in Table 3.

Table 3
Average Crosshole S-wave Velocities

Depth Range, ft Average S-wave Velocity, fps Material

5 to 12 475 Clay - Alluvium

12 to 21 600 Clay - Alluvium

21 to (37-46) bedrock 700 Clay - Alluvium

(37-46) to ? 1900 Shaly Siltstone - Bedrock

10 Chapter 3 Test Results and Interpretation



Seismic cone penetrometer tests

Complete SCPT results which include, for each push, separate plots of tip
resistance, sleeve friction, friction ratio, cone inclination, and predicted N-
value versus depth are presented in Appendix D. Also, presented for each
push, are tabulated values of tip resistance, sleeve friction, friction ratio, cone
inclination, and the interpreted soil type for each 3.94-in. push interval. The
interpreted equivalent N-values and soil classifications were derived from the
interactive computer program CPTINTR1 (Greig 1986). The interpretation
methods used in CPTINTR1 for estimating equivalent N-values and the soil
type are given in Robertson et al. 1983 and Robertson and Campanella 1983.

The plots of tip resistance versus depth commonly show values of less than
10 Tsf throughout the push with the exception of the upper 5 to 7 ft which at
times have values in excess of 100 Tsf. Some of the pushes also indicated
zones, some as thick as 5 ft, exhibiting higher tip resistance values between
depths of 15 and 30 ft.

The sleeve friction versus depth plots basically exhibited the same pattern
as the tip resistance plots. Recorded friction values generally showed values
less than 0.25 Tsf for the majority of the push. Most of the pushes indicated
higher sleeve friction values in upper 5 to 7 ft. Also, as was the case with the
tip resistance plots, the sleeve friction plots also indicated zones with higher
friction values between depths of 15 and 30 ft.

The plot of equivalent N-values versus depth also indicated fairly consistent
values of less than 10 blows/ft throughout the SCPT push. These values agree
very well with the SPT values obtained in the two crosshole borings. Again,
as was previously displayed in the tip resistance and friction plots, some of the
SCPT pushes exhibited higher N-values for the near surface soils and for
zones, up to approximately 5 ft thick, between depths of 15 and 30 ft.

The downhole S-wave results, displayed as arrival time versus slant
distance, for SCPT pushes 1 through 13 are presented in Figures 10 through
22, respectively. The interpreted downhole S-wave velocity profiles for the
SCPT pushes along the east, south, west, and north side of the main building
are presented in Figures 23 through 26, respectively. Each figure shows the
velocity profiles corresponding to pushes collected along each side of the
building. The velocities for the clay materials range between 350 and 775
fps. Two of the pushes, P-8 and P-11, appear to have partially penetrated the
clay-gravel layer and the velocity for this layer is approximately 1100 fps.

Figure 27 shows a comparison of the downhole and crosshole S-wave
velocities for the northeast and southeast parking lots. The results of the
downhole S-waves obtained near the location of the crosshole borings agree
very well with the crosshole S-waves. No evidence of any velocity anisotropy
was observed i.e., vertically and horizontally propagating S-waves had similar
velocities.

Chapter 3 Test Results and Interpretation 11



4 Summary

This report documents the results of an in situ geophysical investigation
conducted in the vicinity of the main building at the Bannister Federal
Complex, Kansas City, MO. The purpose of the investigation was to
determine the soil and bedrock S-wave velocities of the site. The S-wave
values will be used to perform a dynamic analysis of the main building and its
foundation.

Laboratory tests on soil samples taken from crosshole borings indicated
that the alluvial material across the site is basically a lean clay and according
to the USCS a CL. Underlying the clay is a basal clay-gravel layer consisting
of fine to coarse, semi-rounded to angular limestone gravel in a clay matrix.
The bedrock belongs to the Pleasonton Group and is encountered at an
approximate depth of 40 ft. The bedrock is described in the boring logs as a
soft to moderately hard shaly siltstone with a greenish-gray to light brown
color.

The SCPT was used to collect S-wave velocities, tip resistance and sleeve
friction measurements at 13 locations around the main building. Tip
resistance and sleeve friction measurements were used to make soil
classification and N-values interpretations. The SCPT results indicated the
presence of approximately 5-ft thick zones, between depths of 15 and 30 ft
that showed slightly higher tip resistance and sleeve friction values. SCPT
S-wave results in the alluvium indicated values which increased with depth,
ranging between 350 and 775 fps. Two of the pushes, P-8 and P-11, appear
to have partially penetrated the clay-gravel layer and the velocity for this layer
is approximately 1100 fps.

Averaged crosshole S-wave results indicate values ranging between 475
and 700 fps for the clay materials. The S-wave velocities showed an increase
with depth. The average S-wave velocity for the shaly siltstone (bedrock) was
1900 fps.

There was very good agreement between the S-wave results obtained from
the SCPT and crosshole tests. Based on these results, if further S-wave
measurements of the alluvial materials are needed it is recommended that they
be collected using the SCPT. For the alluvial soils found at this site, S-waves
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can be collected more economically using the SCPT rather than the crosshole

method. However, if further rock velocities are needed it is recommended

they be measured using the crosshole method.
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Figure 7. Crosshole S-wave results, northeast parking lot
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Appendix A
Survey Results

S-wave Crosshole Borings and SCPT Push
Coordinates and Elevations

Northing Easting Elevation, ft Description

1017812.34 2769663.61 798.74 Boring D-41

1017802.89 2769666.03 798.79 Boring D-40

1017792.91 2769667.71 798.84 Boring D-42

1017806.83 2769661.52 798.69 SCPT 1

1017184.82 2769385.27 797.09 SCPT 2

1016673.20 2769489.31 796.89 SCPT 3

1016207.41 2769567.16 796.82 SCPT 4

1015560.94 2769876.10 800.64 Boring D-45

1015563.01 2769885.64 800.75 Boring D-43

1015565.58 2769895.69 800.85 Boring D-44

1015566.53 2769887.41 800.79 SCPT 5

1015710.58 2769177.31 799.59 SCPT 6

1015644.80 2768644.24 799.69 SCPT 7

1015472.91 2767847.79 799.98 SCPT 8

1015937.87 2767368.18 797.64 SCPT 9

1016386.73 2767271.46 796.62 SCPT 10

1016634.91 2767361.29 798.07 SCPT 11

1016834.36 2768356.42 797.59 SCPT 12

1017111.23 2768673.77 799.16 SCPT 13

Note: Northings and Eastings based on points #3 and #4 as shown on map by George Butler
and Associates, DWG. #17810-V1 dated 2/1/93 and provided by Mr. Mark Drury,
Allied-Signal Corporation. Elevations based on data stamped on brass caps.
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Appendix B
Boring Logs
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Boring D-41

Northeast Parking Lot
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Boring D-40

Northeast Parking Lot
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Appendix C
Laboratory Soil Tests Results
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Appendix D
Seismic Cone
Penetrometer Test Results

D-1



SCPT P-1



V-r-3 ciJ GrEy S ic X i ..
Operator : S.VAN CPT Date : 06-26-94 19:20
Sounding : SND-91 Pg I / I Location : P-1/BDC-KC MO

Client : WES Job No. : DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
cc (Ton/ft'2) Fe (Ton/ft2J Fs/G (%) PROFILE
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15 15I Is

4.,

3 30( 30 go.

I--
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45r 45- 4!r 45-

60 6F
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D et.. 67 G

Depth Increment : .1 m Max Depth :41.67 ft



SOUNDING DATA IN FILE SND-91 O6-2G-94 19:20

OPERATOR : S.VAN LOCATION : P-I/BFC--KC MO

CLIENT : WES JOB No. : DACW39-94-M-5062

Vandehey Soi l Exploration

40695 Nw PFcific Ave. Banks, Or-egon. 97106 (503) 31 261

EPTH DEPTH TIP FRiCWTIEN FF RATIO RIC ITEP0ETED
meterf feet t-f F5 tf Fsl I deg SOIL TYPE

0.A0 0.3 0.0

0.20 0.7 C,( 0.00'0 0.1
0.30 1.0 00 00. , 0.1
0.40 1.3 (,( ,uio1

.5 I.E 8.2 2 ' ,, ! 0.i nreanic aatcriai
(.60 2.0 1.M 1.093 2.00 0.1 clay
0.70 2.3 12.1 0.94, 7.M1 0.1 clay
0.80 2.F 11.0 0.805 6.97 0.1 clay
0.90 3.0 12.1 0.783 0.4S 0.1 clay
1.00 3.3 12.5 0.992 7.91 0.1 clay
1.10 3.6 13.0 0.97C 7.50 0.1 clay

1.20 3.9 13.0 0.933 7.10 0.1 clay
1.30 4.3 13.0 0.878 6.73 0.1 clay
1,40 4.6 11.6 0,876 7.67 0.1 clay
1.50 4.9 7.3 0.723 9.86 0.1 clay
1.60 5.2 G.5 0.521 9.39 0.1 clay
1.70 5.6 10.2 0.604 5.90 0.1 clay
1.80 5.9 7.9 0.631 8.01 0.1 clay
1.90 6.2 8.0 0.098 7.44 0.1 clay
2.00 E.6 8.4 0.569 6.77 0.1 clay
2.10 6.9 6.5 0.507 7.83 0.1 clay
2.20 7,2 4.9 0.431 8.05 0.1 organic material
2.30 7.E 4.5 0.374 8.26 0.1 orqanic material
2.40 7.9 4.1 0.413 10.03 0.1 organic material
2.00 8.2 0.0 0. 354 7.09 0.0 clay
2.60 8.5 6.2 0.444 7.21 0.0 clay
2.70 8.9 0.3 0.453 7.22 0.0 clay
2.80 S.2 S.9 0.439 7.38 0.0 clay
2.90 9.5 0.3 0.428 8.02 0.0 clay
3.00 9.8 4.0 0.328 8.97 0.0 organic material
3.10 10.2 4.6 0.334 7.32 0.0 organic material
3.20 10.5 4.3 0.311 7.24 0.0 clay
3.20 10.8 0.0 0.344 6.80 0.0 clay
3.40 11.2 3.9 0,270 6.8M 0.0 clay
3.50 11.0 4,9 0.230 4.60 0.0 clay
3.60 11.8 4.7 0.231 4.87 0.0 clay
3.70 12.1 4.3 0.221 5.15 0.0 clay
3.80 12.5 3.9 0.196 4.92 0.0 clay
3.90 12.8 4.2 0.193 4.62 0.0 clay
4.00 13.1 5.4 0.262 0.12 0.0 clay

Soil interpretation reference: Robertson & Companella-1983, based on 601 hammer efficiency and .2 n sliding data average



, 1:F-I)EC-V - - FAGE

DEPTH DEPTH TIP FRICTION FR PATiO INC INTERPPETED
meters feet Oc. tasf Fat Fs5,Qc I 1 deo SOIL TYPE

4.10 13.5 5.3 0.305 5.79 0.0 clay
4.20 13.8 5,1 M.10 6.00 0.0 clay

4.30 14.! 61.1 0 .2• 1 4,43 0.0 clay
4.40 14.4 0.5 0.316 4.8E 0.0 clay
4.50 14.8 7.4 0,390 5.24 0.0 clay

4.60 15.1 G.9 0,39K 5,74 0.0 Clay
4.70 E5. " 0.290 . 0.0 clau

4,800 15.7 5.3 ,':2 5 0.0 e,
4.90 10.1 .5 0.• r;I '-; 0 clay

5.00 16.4 .. 9 0D2: C.8-7 0.0 clay
5.10 1f.7 4.9 5C.2, .91 0. 0 clay

5.20 ?.1 4.E U ,, . 0,0 clay
5 ,30 17.4 4.1 F.IQ Cf. ", clay

5.40 17.7 3,5 ,i. 0.0 organic t aterial
5.50 18.0 5.8 0.4-i 7.64 0.0 clay
5.50 18.4 9A 0,547 6.0i 0.0 clay
5.70 18.7 8.6 0,46, 5.40 0.0 clay
5.80 19.0 7.9 0.420 5.32 0.0 clay
.90 19.4 9.6 0.453 4.73 0.0 clay

6.00 19.7 7.7 0.371 4.82 0.0 clay
6.10 20.0 6.2 0.257 4.12 0.0 clay
6.20 20.3 5.8 0.196 3.38 0.0 clay
6.30 20.7 5.5 0.154 2.78 0.0 clay
6.40 21.0 7.4 0.323 4.36 0.0 clay
6.50 21.3 9.9 0.375 3.79 0.0 clay
6.60 21.7 10.8 0.464 4.30 0.0 clay
6.70 22.0 8.4 0.448 5.34 0.0 clay
6.80 22.3 10.6 0.51S 4.88 0.0 clay
6.90 22. ; 8.1 0.324 4.00 0.0 clay
7.00 23.0 6.7 0,154 2.31 0.0 silty clay to ciay
7.1O 23.3 5.0 0.084 1.07 0.0 silty clay to clay
7.20 231. 5.3 0.10F 1.98 0.0 Mllty clay to clay
7.30 23.9 5.5 0.0F7 1.77 0.0 silty clay to clay
"7.40 24.3 5.6 0.194 3.30 0.0 clay
7.50 24.C 6.8 O.150 2.3M 0.0 silty clay to clay
7.00 24.9 6.5 0.121 1.88 0.0 silty clay to clay
7.70 25.3 8.2 0.146 1.77 0.0 silty clay to clay
7.80 25.6 9.9 0.232 2.34 0.0 silty clay to clay
7.90 25.9 9.7 0.218 2.24 0.0 clayey silt to silty clay
8.00 26.2 9.0 0.i65 1.60 0.0 clayey silt to silty clay
8.10 26.0 10.C 0.199 1.80 0.0 clayey silt to silty clay

8.20 26.9 11.4 0.25- 2.22 0.0 clayey silt to silty clay
8.30 27.2 11.7 0.412 3.51 0.0 silty clay to clay

8.40 27.G 14.4 0.674 4.68 0.0 clay
8.50 27.9 17.9 1.001 5.60 0.0 clay
8.60 28.2 15.5 1.124 5.75 0.0 clay
8.7e 28.5 1E.5 0.93 0 5.05 0.0 clay

8.00 28.9 15.7 0.902 0.78 0.0 clay
8.90 29.2 18.7 0.711 4.28 0.0 clay
9.00 29.5 15.7 0.721 4.59 0.0 clay

Soil interpretation reference: Robertson & Campanella-1983, based on 602 hammer efficiency and .2 a sliding data average



-:06-26-94 9:21 PAGE 2

DEPTH DEPTH TIP FPICTi~ls FR T- INC INTERPRETED
meters feet Qy tsf F, tsf F/ I deg S01L TYPE

9.10 29.9 15.8 0,521 q '. 0.0 silty clay to clay
9.20 30.2 1.4 0.c9546 0.0 silty clay to clay
9.30 30.9 18.1 0.C13; Z,: 0.0 silty clay to clay
9.40 10.8 .1 0 0.741 i.Zs 0.0 clay
9.50 31.2 19.0 0.793 4.19 0.0 clay
S.E0 S, C• , ,7 4 ,7 0.-0 silty clay to Clay
9.7;0 31.5 19.8 0.740 3.9: 0.0 silty clay to clay

S 7 0 c-i0a0.0 vilt41la to sitvcay.0 0.0 clayey silt to silty clay
.0 M , i I-, 1 :.: 0..0 clayey silt to silty clay

l. !.. 0.0 cayey silt to silty 6lay
1 1 0.0 silty clay to clay

r..,^0 3:, i.,z n,3) • } , clay
0. 0.0 clay

Clay
1 0A0 3.1 9. 0. 0.0 silty clay to clay

5t.0 3144 .E '.072 . 1 7 0.0 clay
10.60 3ý. 10.0 0.34S 3.22 0.0 clay
10.70 35.1 10.3 0.317 2.07 0.0 silty clay to clay
1060 35.4 C0.2 0.331 2.25 0.0 silty clay to clay
10.90 25.- 10.0 0. 2,94 0.0 silty clay to clay
11.00 36.1 9.2 0.246 2.65 0.0 silty clay to clay
11.10 36.4 8.3 0.218 2.63 0.0 silty clay to clay
11.20 36.7 8.9 0.204 2.28 0.0 silty clay to clay
11.30 37.1 11.4 0.445 3.83 0.0 clay
11.40 37.4 18.8 1.209 7.18 0.0 clay
11.90 37.7 22.9 0.573 2.51 0.0 silty clay to clay
11.60 38.1 8.5 0.247 2.91 0.0 clayey silt to silty clay
11.70 38.4 16.3 0.295 1.81 0.0 clayey silt to silty clay
11.80 39.7 17.E 0.3514 1.9 0.0 sandy silt to clayey silt
11.90 33.0 2 C.3 0.525 2.0, 0.0 clayey silt to silty clay
12.00 G 3.4 9.5 0.417 .41 0.0 clayey silt to silty clay
12.10 2,.7 33.3 0.610 ,82 0.0 clayey silt to silty clay
12.20 40.0 15.: 0.692 .45 0.0 clayey silt to silty clay
12.30 40.4 27.3 0.S50 2. 05 0.0 clayey silt to silty clay
12.0 407 14.5 0.2- , 41 0.0 clayey silt to silty clay
12.50 41.0 24.c 0.81. 2,4 0.0 clayey silt to silty clay
12.60 41.3 42.2 1.172 2.77 0.0 ?
12.70 41.7 104.6 0.0 ?

Soil interpretation reference: Robt.eson Cam apanella-1983, based on 602 harmer efficiency and .2 u siiding datp averege
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SCPT P-2



V rT-E) M y (.3 t--) Ex-= S D _ H
Operator :S.VAN CPT Date :06-29-94 19:48

Sounaing :SNO102 Pg I /I Location :P-2/8FC-KC MO

Client :WES Jai) No. :DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Oc (Ton/ft'2) Fs (Ton/ft^21 Fs/0 1%) PROFILE

0 125 0 2.5 0 10
C................ ..0 0. 0.

15 15 15. 15-

oJJ

.4-

30 30. 30- 30

I-

LLJJ0

45- 45 45- 45

60. . 0. . ... . . . . 6 . 60"

Depth Increment .1 m Max Oepth 37.73 ft



SOUNDING DATA 114 FILE SND102 06-29-94 19:48

OPERATOR : S.VAN LOCATION : P-2/BFC-KC MO

CLIENT : WES JOB No. : DACW39-94-M-062

Vandeehey Soil Exploraticn
40-595 Nw Facific: Ave. Benk!. Oregon. 97106 (503) 324 3261

DEFTH DEPTH TIF FRIOTION R i-7H! INC INTERPRETED
fte- feet Cc tc• F - I deg SOIL TYPE

0. 2.• S1 3. 1 0.1 ?
S9.7 0 0.1 silty clay to clay

W1 . - . 0.1 silty clay to clay
C 0.1 clayey silt to silLtv clay

C. . 7 A . . 0.1 clayey silt to silty Clay
5. 2. 24.6 Oi . 0.! clayey silt to silty clay
. 3. 2M 0."01 3. 0.1 clayey silt to silty clay
2 . if ' .;l 3.2-S 0.1 clayey silt to silty clay

1.20 4. I 2 0 0. 2 9.1 0.1 sandy silt to clayey silt
l.40 4.6 51.5 0.92K 1.79 0.1 silty sand to sandy silt

K.,0 4.9 56.i 0.374 0.66 0.1 silty sand to sandy silt
-.60 S.2 18.4 0.321 1.75 0.1 sandy silt to clayey silt
1.0 6.6 12.1 0.227 1.67 0.1 clayey silt to silty clay
1.80 S.9 11.7 0.29c 2.53 0.1 clayey silt to silty clay
1.90 6.2 13.2 0.369 2.71 0.1 clayey silt to silty clay
2.00 G6 13.7 0.403 2.94 0.1 silty clay to clay
2.10 6.9 12.8 0.41S 3.27 0.1 silty clay to clay
2.20 7.2 14.2 0.450 3.17 0.1 silty clay to clay
2.30 7.5 14.6 0.469 3.21 0.1 silty clay to clay
2.40 7.9 13.2 0.399 3.02 0.1 silty clay to clay
2.M0 6.2 13.2 0.392 2.96 0.1 silty clay to clay
2.60 6.6 11.6 0.371 3.23 0.1 silty clay to clay
2.70 6.9 10.2 0.2K2 2.61 0.1 silty clay to clay
2.80 9.2 9.9 0.340 3.42 0.1 silty clay to clay
2.90 9.M 10.6 0.33E 3.16 0.1 silty clay to clay
3.00 9.6 9.2 0.274 2.79 0.1 silty clay to clay
3.10 10.2 10.2 0Z5C 2. 62 0.1 silty clay to clay
3.20 10.5 6.6 0.213 2.49 0.1 silty clay to clay
3.30 10.6 7.F 0. 160 2.47 0.1 silty clay to clay
2.40 11.2 -.6 0.0 IE 1.21 0.1 silty clay to clay
3.60 11.6 6.0 0.102 1.51 0.1 sensitive fine grained
3.M0 ll.6 6.7 0.067 1.16 0.1 sensitive fine grained
3.70 12.1 6.1 0.072 1.19 0.1 sensitive fine grained
3.60 12.5 6.2 0.127 2.02 0.2 silty clay to clay
3.90 12.8 6.C 0.062 1.30 0.1 sensitive fine grained
4.00 13.1 6.3 0.010 1.36 0.1 sensitive fine grained
4.10 13.S 7.4 0.09K 1.24 0.1 clayey silt to silty clay
4.20 13.8 7.1 0.126 1.76 0.1 silty clay to clay
4.30 14.1 5.7 0.09 1.65 0.1 silty clay to clay
4.40 14.4 6.0 0.121 2.19 0.1 silty clay to clay

Soil interpretation reference: Robertson & Campanella-1983, based on 60% hanmer efficerncy and .2 a sliding data average



EIKD3I&Z : _ iFC W?: !is 1 0 9-K•-is• 5=: P

[DPTH DEPTH TIf FRICT113' FR PATH1 IC iNTEFPRTEO
meters feet Qc tef Fs tso Fo/Qc 2 I deg SOIL TYPE

4.50 14.B 6.0 0.150 2.51 0.1 silty clay to clay
4.60 15.1 6.0 0.134 2,23 0.1 silty clay to clay
4.70 15.4 C.5 0.115 1.79 0.1 silty clay to clay
4.80 15.7 6.5 0.140 2.16 0.1 silty clay to clay
4.90 16.1 7.7 0.168 2.18 0.1 silty clay to clay
5.00 16.4 9.4 0.264 2.82 0.1 silty clay to clay

5.10 1 0 1 6. 9 2 9 0.i silty clay to clay
. ,0.1 1.04 0.! silty clay to clay

c . 0.1 sensitive fire grained

I . ,4 0.1 silty clay to clay
-So N.0 E.I 0.!9 Q . 2 0.1 silty cav tocly
E.EC• k. 1 . -7.7 .0. .74 0.1 clayey silt to silty clay

•,0 .1.. . .0.0• i.2' 0.: setzanve tine '4ajp~od

5.60 19.0 0. 0.079 1.10 0.1 sensitive fines graif:1
5.9015.4 7.2 0.113 9.511 0.1 ciavey silt to silty cloy
5.00 19.7 7.4 0,105 1.44 0.1 clayey silt to silty clay

6.10 20.0 7.6 0.09H 1.26 0.1 clayey silt to silty clay

E.270 20.3 7.9 0.032 1.15 0.1 clayey silt to silty clay
E.30 20.7 79 0,870 0.89 0.! clayey silt to silty clay
5.40 21.0 0.2 8.167 2.03 0.1 clayey silt to silty clay
6.50 21.3 9.2 0.130 1.42 0.1 clayey silt to silty clay
6.60 21.7 9.2 0.101 1.10 0.1 clayey silt to silty clay
6.70 22.0 10.0 0.105 1.05 0.1 clayey silt to silty clay
6.80 22.3 10.5 0.140 1.34 0.1 clayey silt to silty clay
6.90 22.6 9.7 0.164 1.69 0.1 clayey silt to silty clay
7.00 23.0 10.0 0.154 1.55 0.1 clayey silt to silty clay
7.10 23.3 9.4 0.129 1.27 0.1 clayey silt to silty clay
7.20 23.6 9.6 0.155 1.61 0.1 clayey silt to silty clay
7.30 23.9 8.0 0.170 2.12 0.1 silty clay to clay
7.40 24.3 7.1 0.200 2.82 0.A clay
7.50 24.6 6.2 0.361 5.82 0.1 clay
7.60 24.9 4.5 0.074 1.64 0.1 clay
7.70 25.3 4.2 0.143 3.35 0.1 clay
7.80 25.6 4.3 0.l34 3.11 0.1 clay
7.90 25.9 4.6 0.019 1,S4 0.1 clay
0.00 26.2 7.1 0.179 2.51 0.1 silty clay to clay
8.10 26.6 9.6 0.328 3.41 0.1 clay
6.20 26.9 13.0 0.579 4.44 0.1 clay
8.30 27.2 14.S 0.29 5.02 0.1 clay
8.40 27.6 13.6 0.593 4.3E 0.1 clay
6.50 27.9 14.2 0.687 4.84 0.1 clay
8.60 28.2 13.8 0.617 4.48 0.1 clay
8.70 2B.5 14.2 0.597 4.21 0.1 silty clay to clay
6.&0 28.9 17.6 0.523 2.97 0.1 silty clay to clay
M.90 29.2 16.7 0.622 3.73 0.1 silty clay to clay

9.00 29.5 14.3 0505 3,53 0.1 silty clay to clay
9.10 29.9 12.1 0.252 2.08 0.2 clayey silt to silty clay
9.20 30.2 14.8 0.406 2.74 0.2 clayey silt to silty clay
9.30 30.5 16.1 0.462 2.88 0.2 clayey silt to silty clay
9.40 30.8 17:l 0,416 2.43 0.2 clayey silt to silty clay

Soil interpretation reference: Robertson & Caupanella-1983, based on 60% haiter efficiency and .2 a sliding data average



c•.ni q-,,•.,. '-1 ;- ; .. . "*''L :0 2'&--"' 12&:PS F-r'E -

DEPTH DEPTH TIP FP RCTi PD 2R1ATIC NC INTE.PRETE.
meters feet Qc tsf Fs t5t FPiQc I 1 deg SOIL TYFE

9.50 21.2 18.2 0.58E 3.08 0.2 clayey silt to silty clay
9.60 31.5 14.1 0.57i 4.05 0.2 silty clay to clay
9.70 31.S .6, (1.232 2.47 0.2 clay
9.60 32.2 B's 0.2,,65 2.41 0.2 silty clay to clay
9.90 32.5 6.9 0.169 2.46 0.2 silty clay to. clay

10.00 22.0 6.7 ,.41 ' , J,.! 0.2 clay
10.10 23.1' (L i•S . 0.2 ciay
i0. . 6, . 0.2 clay
10.30 32.0; 70 ,..: ,- 0.2 cla-

10.40 34. 8. 0.2 clay

10.50' 3':.. .6 0.222 .? . it ~yt cla y

10.60 . 7 . 0.2 silty clay to cl.a

N.0 K 3.S 7Ah 0..'0 2. _ 0.2 silty clay to clay

10.90 36.5C 0.2 silty clay to cl ay11.00 36.1 '. 0.i 2.00 0.2 silty clay to clay
11.10 3(.+ . 0.2m 2.£P, 0.2 silty clay to clay

11.20 3T.7 8; . 4 0 .d 0.2 clay
11.30 27.1 l4 10.14, 3.2B 0.2 clayey silt to silty clay
11.40 37.4 26.7 0.601 2.26 0.2 ?
11.50 37.7 109.9 ? 0.2 ?

Soil interpretation reference: Robertson I Caapanella-1923, based on 60 habaer efficiency and .2 m sliding data average
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SCPT P-3



V rndcere=y Sc D MI E-x> -p
Operator : S.VAN CPT Date : 06-30-94 16:16

Sounding : SN0106 Pg 1 / I Location : P-3/BFC-KC MO

Client : WES Job No. : DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Qc IYon/ft2) Fs (Ton/ft^J Fs/S (%) PROFILE

0 ..... ... 125 0 2.5 0 to
0. 0.

QJ

15 t1 1 5

4).

IL

0

60- .. ........ . ..... 60 60

Depth Increment .1 m Max Depth 40.03 ft



SOUNDING DATA 1N FILE SNDIO6 06-30-94 16:i1

OPERATOR : S-VAN LOCATION : P-3/BFC-KC MO

CLIENT :WES JOB No. : DACWg3-94-M-SO62

Vanciehey Soi i Er. cr!o5-t.iorn
40695 Nw Pacific Ave. Ban-rks, Oregon. 97106 (503) 32. '261

Lir
Th f-Mi T--,.P FT r, r.-, 1- M INTERPRETE[[

meters ieFý t t f Fs t1• r i deg SOIL TYPE

(4 4 ~ I4 ,1

r..4 I. , ,• . 0.3 silt.y 51y to slay
0 .70 !,..7 <-.f-Q 1,,F4 0.1 clayey silt to silty cla.

2. . . , 0,1 clayey silt to silty clay.

I1. 00,' 17.2 . ,.93 0.1 clayey silt to silty clay

l. i .E 1L.4 C.SKI 3.09 0.1 silty clay to clay
1.13. i.1- 0.4%? 3.85 0.1 clay

1.3' 4.3 12., O.B7 4.84 0.1 clay
1.40 4.8 8.9 0,447 5.01 0.1 clay
1.50 4.9 10.7 0.444 4.14 0.1 clay
1.60 S.2 13.8 0.524 3.80 0.1 clay
1.70 S. . I8. 0.560 3.74 0.1 silty clay to clay
1.80 8.9 16.0 0.884 4.08 0.1 silty clay to clay
1.90 6.2 18.0 0.893 3.72 0.1 silty clay to clay
2.00 6.8 12.8 0,817 4.10 0.1 clay
2.10 6.9 II . 0,yip 4.34 0.1 clay
2.20 7.2 10.2 0, - 4.65 0.1 clay
2.30 7.8 .7 0,`c ;.20 0.1 clay
2.40 7.8 4.1 0,: 0.1 clay
2.a0 8.2 . 0. 42 0.1 clay
2.60 8,5 S,7 0. H" 4,4P 0.1 clay
2.70 8.9q . . .6 0.1 clay
2.80 1.2 6. 0, 0.1 clay
2.90 9.k 40 . .0 0.1 clay

3. . .2 1.0 " 3.24 0,1 clay
3.10 10.2 t. .o 4 2.K 0.1 clay
3.20 0.;5 0r.1 p 0.1 clay
3.30 10.8 4. S , 1'- ,18 0.1 clay
3.40 11.2 4.4 0. 4, 1 0.1 clay
3.50 11.8 5.2 0.15- 3.79 0.1 clay
3.60 11.8 M. 0', 83 0.1 clay
3.70 12.1 5.8 0. ! 1, if2. 0.1 silty clay to clay
3.80 12.5 4.8 v'. 1 2z.48 0.1 silty clay t0o clay
3.9F3 12.8 5.3 O.10 2.06 0.1 clay
4.00 13.1 4.2 0.102 2.4M 0.1 clay
4.10 13.8 4.4 0.091 2.06 0.1 silty clay to clay
4.20 13.8 S.1 0.0 9- 1.83 0.1 silty clay to clay
4.30 14.1 .4.5 0.071 1.80 0.1 sensitive fine grained
4,40 14.4 4.S 0.0 I 1.5O 0,1 sensitive fine grained

Soil interpretation referen'e: Robertson I Canpanella-1983, based on 6M? hamner efficiency and .2 m sliding data average



E;ND! 00 P-3!EFC~-lI : 06-2 0-9 16:16 PAGE 2

DEPTH DEPTH TIP FRICT710 FF RATIO INC INTERPRETED
meters feet Qc tsf Fs tsf Fs/Qc 0 I deg SOIL TYPE

4.50 14.8 5.4 0.082 1.5 0.1 sensitive fine grained
4.50 15.1 5.2 0.0 1.27 0.1 sensitive fine grained
4.70 15.4 5.1 0.071 1.39 0.1 sensitive fine grained
4.80 15.7 6.1 0.103 1.68 0.1 sensitive fine grained
4.90 15.1 4.8 0.021 1.71 0.1 sensitive fine prained
5.0 1.4 4.2 0.003 1.45 0.1 sensitive fine graired

5,10 I1.7 4.2 0.000 1.29 (1.1 se1sitive fine grainsd

0.20 17.! 4.t 0.0" 1 ,0 0.I sensitive fine grainer'
1.10 17.4 5.0 .F 1 .4 0. silty clay to City

0.40 17." 7.4 . 2 UG 0.1 siltu clay to clay
5.0o I1.M 7.9 0i le: 0.1 silty clay to clay'

5.66 18.4 5.5 4 0.1 siMtv clay to clay
S.70 18.7 5.0 0. 05 1.01 0.1 sensitive fine grained
5.80 19.0 4.7 0.0- 1.38 0.1 sensitive fine grained
5.90 19.4 5I,1 0.(. 1 .09 0.1 sensitive fine grained
6.00 19.7 5.4 0.05F 1.02 0.1 sensitive fine orained
5.10 20.0 5.7 0.0,2 1.08 0.1 sensitive fine grained
6.20 20.3 5.2 0.009 1.13 0.1 sensitive fine grained
6.30 20.7 4.9 0.054 1.29 0.1 sensitive fine grained
5.40 21.0 5.1 0.118 2.30 0.1 silty clay to clay
G.50 21.3 5.0 0.082 1.25 0.2 sensitive fine grained
6.50 21.7 6.5 0.075 1.15 0.2 sensitive fine grained
5.70 22.0 8.2 0.092 1,13 0.2 clayey silt to silty clay
5.80 22.3 9.0 0.157 1.85 0.2 clayey silt to silty clay
6.90 22.G 10.1 0.199 1.95 0.2 clayey silt to silty clay
7.00 23.0 10.0 0.152 1.81 0.2 clayey silt to silty clay
7.10 23.3 6.5 0.172 2.02 0.2 clayey silt to silty clay
7.20 23.5 8.2 0.M44 1.72 0.2 clayey silt to silty clay
7.30 22.9 8.7 0.103 1.75 0.2 silty clay to clay
7.40 24.2 8.5 0.2`2 2.87 0.2 silty clay to clay
7.50 24.5 B.8 0.203 2.30 0.2 silty clay to clay
7.50 24.9 8.1 .l&9 1.84 0.2 silty clay to clay
7.70 25.2 7.7 0.14-- 1.50 0.2 ciayey silt to silty clay

7.80 25.6 7.7 •0.1:; 1.45 0.2 clayey silt to silty clay
7.90 25.9 7.1 0.072 1,02 0.2 sensitive fine grained
8.00 25.2 7.1 0.100 1.I 2 0.2 clayey silt to silty clay
8.10 25.5 7.2 0. 12 1.71 0.2 silty clay to Cly
8.20 25.9 7.5 0.107 2.08 0.2 silty clay to clay
8.0 27.2 8.3 0.!88 2.25 0.2 silty clay to clay
B.40 27.5 8.9 0.2? 2.56 0.2 silty clay to clay
8.50 27.9 9.5 0.20 l 2.51 0.2 silty c4ay to clay

8.50 28.2 9.2 0.19c 2.12 0.3 silty clay to clay
8.70 28.5 8.8 0.159 1.9l 0.3 silty clay to clay
8.80 28.9 8.9 0,215 2.41 0.3 silty clay to clay
8.90 29.2 8.9 0.202 2.25 0.2 silty clay to clay
9.00 29.5 9.5 0.20n 2.20 0.2 clayey silt to silty clay
9.10 29.9 II.8 0.2M E 2.2 0.2 clayey silt to silty clay
9.20 230.2 15.6 0.433 2.58 0.2 clayey silt to silty clay
9.30 30.5 19.5 0.78H 4,02 0.2 silty clay to clay
9.40 30.8 20.7 0.88U 4.28 0.2 silty clay to clay

Sail interpretation reference: Robertson & Caapanella-1983, based on 60% hammer efficiency and .2 a Sliding data average



SNDi106 : F-3/BFC- 'K!'t 06-30-9' 16:16 PGE

DEPTH DEPTH TIP FRI0TI[" FR RATIO INC INTERPRETED
"eters feet Qc tsf Fs tCf Fs/Qc Z I deg SOIL TYPE

9.50 31.2 20.6 O.6'; ".93 0.3 silty clay to clay

5.10 31.5 20.4 0.7 54 0.3 silty clay to clay
9.70 31.8 21.2 0.1, 2 .99 0.3 clayey silt to silty clay
S.F; 32.2 19.9 0.5& 2.99 0.3 clayey silt to silty clay

.90 32, 20.3 -s 7% 3.66 0.3 silty clay to clay

. 22. R 20.3 0.7-- 3.68 0.3 silty clay to clay
. 33.1 8.0 . 2.90 0.3 clayey silt to silty clay

10 .5 16.3 0.4 2.97 '7.3 c!ayey silt t0 silty clay
1F , 1 P .9 0.3 clavey silt to silty cay

!0. 15.9 0.4: 2. 0,3 clayey silt to silty clay
9 0.3 cloayey silt tc silty Cla-

if'. 40 . 1. a .4 I 0.3 clayey silt to silty clay

10.70 .19 ' .5£ 0.£ I. 0.3 clayey silt to silty clay
.0 3r.4 .C 209 0.3 ciayey silt to silty clay

10.A 91.5,8 .3 C.lTC J7 0 0.3 silty clay to clay
I, 3G,: F 0. ISt 0.3 silty clay to clay
l1.0 36.4 10...R6 0.3 clayey silt to silty clay
11.20 36.7 11.3 01A 175 0.3 clayey silt to silty clay
11.io 37.1 11.8 0.1oo 1.40 0.3 clayey silt to silty clay
11.40 37.4 15.1 0.501 3.32 0.3 clayey silt to silty clay
11.50 37.7 27.0 O.236 0.87 0.5 sandy silt to clayey silt
11. 0 38.1 10.8 0.31 2.92 0.5 clayey silt to silty clay
11.70 38.4 13.3 0.120 1.04 0.6 clayey silt to silty clay
11.80 38.7 11.6 0.155 1.34 0.5 clayey silt to silty clay
11.90 39.0 7.4 0.07 0.91 0.5 clayey silt to silty clay
12.00 39.4 8.5 0.066 0.77 0.5 silty sand to sandy silt
12.10 09.7 60.4 0.00? 0.09 0.5

" 12.20 40.0 123.9 ? 0.5?

coil interpretation reference: hobertson & Campanella-1983, based on 60% hammer efficiency and .2 z sliding data average
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SCPT P-4



V anci tay r-o a SC3- 1 a xl r-) I

Operator : S.VAN CPT Date : 06-30-94 17:42

Sounding : SNO107 Pg 1 / I Location : P-4/BFC-KC MO

Client : WES Job No. : DACW39-94-M-506
2

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED

Qc l(an/ft'2) Fs tlon/ft'2) Fs/Q (%I PROFILE

0 125 0 2.5 "
0 0""

0.3

"3- 30 30 30

12-a--
w

S45 4 4

Depth Increment : .M I Max Depth 36.42 ft



SOUNDING DATA IN FILE SNDI07 06-30-94 17:42

OPERATOR : S.UAN LOCATION : P-4/BFC-KC MO

CLIENT : WES JOB No. : DACW39-94-M-5062

Vancdehey F oil Explorat ion
40695 Nw Pýcific. Ave. Banks, Oregion. 97106 (5 32 4 32 _ -2C61i

DEFTH P, T_: T P FR1 C.10y rP FPT7O 101 INTEPPVETEO
reters feet 0- tMf F. Ws÷ Fr/Q,1 r deag 101 Y•PY

0.1C 0.1 2.3 -0,O• -0.; 0.017

0.2r: '.7 2.0 -0.0" -0.33 0.0

0,20 1, 2.0 -0.0 - 0.0
0.40 1.2 2.8 -O.M,0 -0.07 0.1 seneitive fine wrained
0.50 1.. 18.0 0.,'4 2.20 0.1 silty clay to clay
0.60 2.0 14.S 0.77 5.I 0.0 silty3 clay to clay
0.70 2.2 26.0 0.56h 2,17 0.0 clayey silt to silty cia-
0.80 2C . f .8 0.2'87 4.25 0.0 silty clay to clay
0.90, 3.0 8.1 0.21G 2.67 0,0 clay
1.00 .3 5.7 0.102 1.79 0.0 silty clay to clay
1.10 3.6 13.8 0.288 2.09 0.0 clayey silt to silty clay
1.20 3.9 15.3 0.475 3.09 0.0 clayey silt to silty clay
1.30 4.3 14.9 0.482 3.24 0.0 silty clay to clay
1.40 4.6 15.7 0.569 3.62 0.0 silty clay to clay
1.50 4.9 13.8 0.490 3.54 0.0 silty clay to clay
1.60 5,2 12.9 0.438 3,38 0.0 silty clay to clay
1.70 S.6 12.M 0.350 2.8 0.0 silty clay to clay
1.80 5.9 11.1 0.386 3.47 0.0 silty clay to clay
1.90 F.8 11.q 0.372 3.25 0.0 silty clay to clay
2.00 6.8 11.0 0.280 2.59 0.0 silty clay to clay
2,10 6.9 9. 0M2E7 2.27 0.0 silty clay to clay
2.20 7.2 10.1 0.305 3.08 0.1 silty clay to clay
2.10 ?.5 9.3 0.261 2.81 0.0 silty clay to clay
2.40 7.9 8.1 0.257 3.17 0.0 silty clay to clay
2.00 P.2 7.8 0.23t 3.0, 0.0 clay
2.60 8.5 7.4 0.211 2.84 0.0 silty clay to clay
2,70 8.9 6.9 0.182 2.63 0.0 silty clay to clay
2.80 9.2 6.4 0.18f 2.92 0.0 clay
2.90 9.0 6.0 0.188 2.80 0.0 clay
3.010 9.8 6.6 0.14 2.78 0.0 clay
3.10 10.2 5.7 0.12P 2,27 0.0 silty clay to clay
3.20 I0.0 5.3 0.!1 2.12 0.0 silty clay to chay
3.30 10.8 5.5 0.108 1.93 0.0 silty clay to clay
3.40 11.2 5.3 0.079 1.48 0.0 sensitive fine grained
3.50 11.5 6.0 0.099 1.65 0.0 sensitive fine grained
3.60 11.8 S.7 0.077 1.34 0.0 sensitive fine grained
3.70 12.1 5.5 0.077 1.40 0.0 sensitive fine grained

3.80 12.5 5.5 0.082 1.51 0.0 sensitive fine grained
3.90 12.8 5.7 0.09E 1.72 0.0 sensitive fine grained
4.00 13.1 5.6 0.094 1.67 0.0 sensitive fine grained

Soil interpretation reference: Robertson & Campanella-1993, based on 60 harmer efficiency and .2 a sliding data average



SNiDI B - FC- 1-3- 7:42 PAGE 2

DEPTH DEPTH TiP FRiCTIMO? FR RATIO INC INTERPRETED

Peters feet Qc tsf Fs t5f Fs/Qc 2 I deg SOIL TYPE

4.10 13.5 5.9 0.084 1.43 0,0 sensitive fine grained

4.20 13.8 5.0 0.050 0.9C 0.0 sensitive fine grained

4.30 14.1 4.6 0.045 0.%. 0,0 sensitive fine grained

4.40 14.4 4.6 0.032 0.70 0.0 sensitive fine grained

4.50 14.5 5.2 0.05F 1.02 0.0 sensitive fine grained

4.60 15.1 (, 00 sensitive fine grained

S.70 45.' .. ,0 sensiive fine qrained
4.80 157 0.7 0.0 sensitive fine grained

C.90 C:.1 .,E 0.0 sensitive fine qreined

5.00 I.A . . 0.0 sensitive fine grained
5.10 I.7 F 5. 1,0 0.0 sensitive fine grained

5.20!7.1- . u .i 0.0 sensitive fine grained

3.30 17.4 4 1 .0% 0. 0,0 sensitive fine grained

5.40 17.7 . . 1 .5 0.0 sensitive fine grained

5.50 18.0 .C;1. 5 1.0; 0.0 clayey silt to silty clay

5.60 18. C 10.7 . 1.72 0.0 clayey silt to silty clay

5.70 18.7 12.1 0.292 2.42 0.0 clayey silt to silty clay

5.80 19.0 9.4 0.105 1.12 0.1 clayey silt to silty clay

9.90 19.4 6.6 0.072 1.09 0.0 sensitive fine grained

6.00 19.7 6.0 0.05 G 0.96 0.0 sensitive fine grained

6.10 20.0 5.7 0.0ss 0.97 0.0 sensitive fine grained

6,20 20.3 6.0 0.066 1.13 0.0 sensitive fine grained

6.20 20.? 5.7 0.051 0.90 0.0 sensitive fine grained

6.40 21.0 5.6 0.057 1.02 0.0 sensitive fine grained

6.5 21.3 6.1 0.044 0.73 0.0 sensitive fine grained

6.60 21.7 5.6 0.045 0.00 0.0 sensitive fine grained

6.70 22.0 5.5 0.04F 0.80 0.0 sensitive fine grained

6.80 22.3 6.1 0.005 0.97 0.0 sensitive fine grained

6.90 22.6 6. 2 0.043 0.65 0.0 sensitive fine grained

7.00 23.0 6.5 0.037 0.56 0.0 sensitive fine grained

7.10 23.3 6.4 0. 0 V 0.56 0.0 sensitive fine grained

7.20 23.6 6.2 06 . 0. 0.0 sensitive fine grained

7.30 23.5 6.1 0.0 6. (0 sensitive fine grained

7.140 24.3 5.2 0 I .78 0.0 sensitive fine grained

7,50 24.6 6.8 -0- 2 0.6 0.0 sensitive fine grained
7.60 24.9 6.7 0o 0i54 0.0 sensitive fine grained

7.70 25.3 6.4 0, 03 0p ) 0.0 sensitive fine grained

7.80 25.6 6.8 0.0 - 0.66 0.0 sensitive fine grained

7.90 25.9 7.6 0.063 0.80 0.0 sensitive fine grained

8.00 26.2 8.5 0.056 0.67 0.0 sensitive fine grained

8.10 26.6 8.8 0.-05 0.60 0.0 sensitive fine grained

8.20 26.9 8.5 0.058 0.69 0.0 sensitive fine grained

8.30 27.2 E.4 0.052 0.74 0,0 clayey silt to silty clay

8.40 27.6 6.4 0.113 1.35 0.0 clayey silt to silty clay

8.50 27.9 9.1 0.132 1.45 0.0 clayey silt to silty clay

8.60 26.2 9.6 0.139 1.44 0.0 clayey silt to silty clay

8.70 28.5 10.5 0.176 1.68 0.0 cleyey silt to silty clay

B.80 28.9 11.3 0.239 2.12 0.L clayey silt to silty clay

8.90 29.2 13.5 0.310 2,30 0.0 clayey silt to silty clay

9.00 29.5 16.0 0.410 2.55 0.0 clayey silt to silty clay

Soil interpretation reference: Robertson & Campanella!983, based on 60% huller efficiency and .2 a sliding data average



END'I07 : F-4;EiFC-K it, ' : 00-70-94 17:42 FAG3E 5

DEPTH DEPTH TIP FRICTION, FR RATIO INC INTERPRETED
meters feet Qc tsf Fs tsf Fs/Qc 2 i deg SOIL TYPE

9.10 29.9 19.5 0.543 2.78 0.0 clayey silt to silty clay
9.20 30.2 22.2 0.614 2.77 (6.0 clayey silt to silty clay
.410 X S 21. 0 530 2.00 0.0 clayey silt to silty clay

5.40 'if),E 23._ 0.643 20 7f. 0.0 clayey silt to silty clay
MV J.. 24.f (17'.? 2.99 0.0 clayey silt to silty clay
9.60 30.5 R . 0.0 sandy silt to clayey silt
S.70 . 29T.( 0.27 sandy silt to clayey sill
9 .8 'S,2 2S,r7 C R4 0.0 cl ayey silt to silty Clav
q 90K' . K. E cr, t L0 0.0 clayey silt to silty rIa l

2lj. .x L0,.' pEW , 0.02 clayey silt to silN day
10.10 33.,1 15,0 Clayey silt to silty clay
I0.20 33.S 15.4 0. ?R 2 37 0.0 clayey silt to silty clay
10.30 33. 1.1 0. 1.9 0..0 clayey silt to silty clay
10.40 34.1 14.5_ r0. 5 1.9 0.0 clayey silt to silty clay
_l.9 0 34. 15,4 0. S k .,j 2. 2 0,0 clayey silt to silty clay
10.60 32,4 10.0 0.7.1 1i.57 0.0 clayey silt to silty clay
10.70 35.1 10.7 ,.27 2. so 0.0 clayey silt to silty clay
10.80 35.4 20.2 0,599 2.95 0.0 sandy silt to clayey silt
10.90 35.8 64.8 0.5sB 0.90 0.1 sand to silty sand
11.00 36,1 116.2 0.491 0.42 0.1 ?
11.10 36.4 96.8 ? ? 0.1 ?7

Scil interpretation reference: Robertson C Campanella-1963, based on 60 hammer efficiency and .2 m sliding data average
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SCPT P-5



V riiE)y rSCD :L E_ xp 1
Operator : S.VAN CPT Date 06-27-94 15:56

Sounding : SNO-92 Pg I / I Location P5/BFC-KC MO

Client : WES Job No. DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETE'3

Qc (Ton/tt^2) Fs (Tan/ft'2) Fs/G (S) PROFILE

a 125 0 2.5 0 t0
0 0 0

a,•

(U

33 30 303

I-

w

. . ..

S60- 60 60

Depth Increment .1 m Max Depth 45.93 ft



SOUNDING DATA IN FILE SND-92 06-27-94 15:58

OPERATOR : S.VAN LOCATION : PS/BFC-KC MO

CLIENT : WES JOB No. : DACW3S-94--M-5062

Vandehey So iI Exp I or- t, Ion
'0 5 Nw Pacific Ave. rBank, Oregon. 97106 (5023) _z- ý-261

fEPT; DEPTf TiT FRKTID FR R.THO I; I iFOETE D

;. r•. e t F/QC I d deIL TYPE

0191I 0 11.7 .9- . .

J.190 13.3 0.7i. 5.33 0.1 silty clay to clay
.0 3 38.4 0.8SO 1.80 0.1 silty sand to Sandy silt

1.0 3.6 106.3 1.547 1.46 0.1 silty sand to sandy -ilt
20 3.9 111.2 1.989 1.75 0.1 silty sand to sandy silt

1.31 4.3 54.9 1.5018 2.75 0.1 sandy silt to clayey -,i!1
1.40 4.6 21.8 04AK 2.22 0.1 clayey silt to silty clay
1.50 4.9 13.7 0.629 4.5' 0.1 silty clay to clay
1.60 6.2 14.6 0.7S4 6.21 0.1 clay
1.70 6.6 13.6 0.736 5.46 0.1 clay
1.80 5.9 11.? 0.581 4.97 0.1 clay
1.90 6.2 8.9 0.497 6.67 0.1 clay
2.00 6.6 9.9 0.489 4.96 0.1 clay
2.10 6.9 8.1 0.458 S.I 0.1 clay
2.20 7.2 8.0 0.385 4.80 O.1 clay
l,_0 7.6 7.4 0.435 6.17 0.1 clay

6u 7.9 6.3 0.365 5.6! 0.1 clay
S0  8.2 7.9 0.312 4.01 0.0 ciay

LEI' 8.6 7.8 0.362 4,.93 0.0 clay
6. 9 7.1 0.340 4.81 0.0 clay

.% 9.2 8.6 0.318 3.74 0.0 ciay
9.5 7.6 0.329 4.40 0.0 clay

, 9.8 7.7 0.301 3.92 0.0 clay
10.2 6.6 0.246 3.70 0.0 clay

"1 10.6 6.5 0.200 3.82 0.0 clay10.8 4.8 0.175 3.61 0.0 clay

i4! 11.2 5.4 0.255 4.70 0.0 clay
1.1, 11.6 6.0 0.218 3.64 0,0 clay

3.6O11.8 S.2 0.217 L 4.1 0.0 clay
3.70 12.1 6.8 0.298 4.3K 0.0 clav
3.80 12.5 6.2 0.262 4.19 0.0 clay

5.90 12.8 6.1 0.274 4.51 0.0 clay
4.00 13.1 5.9 0.280 4.77 0.0 clay
4,10 13.6 5.2 0.216 4.18 0.0 clv
4.20 13.8 5.0 0.206 4.16 0.0 clav
4.30 14.1 .5.0 0.197 3.9r 0.0 clay
4.40 14i.4 4.6 0.221 4.7? 0.0 clay
4.50 14.8 5.9 0.237 4.01 0.0 clay

Soil interpretation reference: Robertson & Campanella-1982, based on 60 hammer efficiency and .2 a sliding data average



SND-92 : P5/06C-K[ liO 05-27-94 15:58 PAGE 2

DEPTH DEPTH TIP FRICTiON FR RAT1O INC INTERPRETEO

Peters feet Qc tsn Vs ts, F'/Qc I I deg SOIL TYPE

4.60 15.1 5.5 1 ."4, 4.,4 0.0 clay

4,70 15.4 4., .2"H 4,77 0.0 clay

4.80 15,7 4.0 0t! (. 0.0 C
4..90 10.1 5..............V .4.0 i-

5.00 lb.4 5.c .i 3,. 0.0 c.oR

5.10 16.7 5. , ,-I' 2.97 0.0 cIy
5.20 1'7,! Eli ",7, .7 O.', .'
51, ij ,T C '- 2.S K 0j. 0 Ci.;a.:

40A 17.7 . ,S .9 . ia:
1.50 12.6 .'I L 7 0.0 CIE-

S. 60 18.4 45 Fi .I E 31. R 0.0 V

5.70 17.7 .31 7 0,0 cla

5.80 18.0 0. .3: 2.50 0.0 clay5.60 18.4 4.09 01i 5.! 0.0 cloa'

5.00 1-.7 9.0 .13 2.13 0.0 clay

6.10 20.0 4.2 01100 2.40 0.0 clay

6.20 20.3 5.1 0.098 1.92 0.0 silty clay to clay

6.30 20.7 5.1 0.086 1.69 0.0 silty clay to clay

6.40 21.0 4.7 0.105 2.26 0.0 silty clay to clay

6.50 21.3 5.6 0.082 1.48 0.0 sensitive fine grained

6.60 21.7 6.2 0.090 1.45 0.0 sensitive fine grained

6.70 22.0 6.3 0.117 1.84 0.0 silty clay to clay

6.80 22.3 6,9 0.182 2.65 0.0 silty clay to clay

6.90 22.6 5A 0.177 3.27 0.0 clay

7.00 23.0 5.5 0,154 2.77 0.0 silty clay to clay

7.10 23.3 13.3 0.215 2.37 0,0 sDilty clay to clay

7.20 23.6 14.9 2 .6 I 4.00 0.0 silty clay to clay
7.30 23.9 10.c 0.4'7 4.05 0., clay

7.40 24.3 14.2 0.417 3,0' 0.0 silty clay to clay

7.50 24.6 34.0 c.5'5 4.49 0.0 silty clay to clay

7.60 24.9 27.9 .2 - .0 0.0 silty clay to clay
7.70 25.3 16.8 . 4'l 0.0 silty clay to clay

7.80 25.6 12.3 0." .02 0.0 silty clay to clay

7.90 25.9 12.0 '18 0.0 silty clay to clay

8.00 26.2 14.2 0 .40( 2F M 0.0 silty clay to clayv

8.10 26.6 10.7 0.326 3.0. 0.0 silty clay to clay

8.20 26.9 6.9 0.lIU 2.60 0.0 silty clay to clay

8.30 27.2 7.2 0.210 2.98 0.0 clay

8.40 27.6 7.0 0.245 3.49 0.0 clay

8.50 27.9 6.5 0.21- 3.33 0,0 clay

8.60 28.2 4.8 0.12; 2.64. 0.0 clay
8.70 28.5 3.7 0.105 2.84 0.0 clay

8.80 28.9 3.7 0.115 3.23 0.0 clay

8.90 29.2 3.9 0.li 2.86 0.0 clay

9.00 29.5 4.2 0.155 3.71 0.0 clay

9.10 29.9 4.4 0.149 3.4o M. clay

9.20 30.2 5.0 0.125 2.49 0.0 clay

9.30 30.5 4.3 0.126 2.94 0.0 clay

9.40 10.8 5.3 0.152 2.88 0.0 clay

9.50 31.2 5.3 0.117 2.21 0.0 silty clay to clay



BND-92 : P5IBFC/-t : 06-27-94 15:58 PAGE 2;

DEPH DEPTH TjI FRICTQOj FP RATIO INC INTERPRETED
;eters feet Cr c, t F .f fg rt/0. *k I dec SOIL TYPE

9.60 31.5 5,0 0.0s" 1.71 0.0 silty clay to clay
9.70 31.8 q. 0 1,40 0.0 sensitive finse rained
9.30 32.2 .i . 1.75 0.0 sensitive fine grained
9.qn qo.5 5 .f 1.51 0.0 s5eTsitive fiTf cra15ed

10.00 32.0 5.1 O,05: 1.71 ('.0 sensitive fine grained
10.i0 33.1 5.9 (.53 I.55 0.0 silty clay to liy
10.20 33.- 5. . 1 00 silty clay tc clay
0. ".s r , . 0 2.01 .0 i clay

10.42 34.1 1.0 1 ay W

10.50 34.4 5.5 0C1 I clay
10.60 34.P 5.0 :!-.
10.70 35.i .5 2. , . 0 .0 clay
10.80 35.4 E.0 v. .9 0.. clay
10.90 35.0 5.7 ., clay

11.00 36.! 5.2 .2 3.91 0.f clay
11.10 36.4 6.5 0.200 3.21 0.0 clay
11.20 36.7 6.7 0.20 4.21 0 0 clay
11.30 37.1 7.5 0.34o 4.63 0.0 clay
11.40 37.4 7.5 0.162 4.86 0.0 clay
11.50 37.7 7.3 0.3310 4,52 0.0 clay
11.60 38.1 6.8 0.315 4.66 0.0 clay
11.70 38.4 5.6 0.238 4.24 0.0 clay
11.80 38.? G.5 0.291 4.51 0.0 clay
11.90 39.0 5.7 0.21 4.54 0.0 clay
12.00 39.4 7,0 ?.' 4,05 0,0 clay
12.10 39.7 6.1 . .44 0.0 clay
12.2i 40.0 E.0 12. 9 0.0 clay
12.30 40.4 E.3 0.i 1 '.00 0.0 clay
12.40 40.7 6.5 20,7 E .00 0.0 clay
12.50 41.0 8.3 00 0.0 clay
12.60 41.3 . 0 ,20 0.0 clay
12,70 41.7 8.3 0. S0 0.0 clay
12.80 42.0 7. 0 0,2C .44 0.0 clay
12.90 42.3 0.0 M59 2.25 0.0 silty clay to clay
13.00 42.7 8.5 0.! 18 .'I1 0.0 silty clay to clay
13.10 43.0 9.7 0 .4S 473 0.0 silty clay to clay
13.20 4 3.3 32.7 1.179 3.Gt 0.0 silty clay to clay
13.30 43.6 24.3 . "20 0.0 clay
13.40 44.0 3 08 .K 31 1 0,0 silty clay to clay
13.50 44.3 14.3 0 .& ".60 0.0 clayey silt to silty clay
13.50 44.6 62.0 1804 2.K9 0.0 clayey silt to silty clay
13.70 44.9 35.4 1.19, 3.37 0.0 clayey silt to silty clay
13.80 45.3 4 0.3 1.76' 4.37 0.0 clayey silt to silty clay
13.90' 45.6 73.6 1.890- 2.30 0.0
14.00 45.9 111.3 ? 0.0

Soil interpretation reference: Robertson & Campanella-1983, based on 602 hammer efficiency and .2 x slidirn data average
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SCPT P-6



v ~ n e e C- d -- r- = S C E:-X F)
Operator S.VAN CPT Date 06-29-94 15:55
Sounding SNDIOO Pg I / I Location P-6A/BFC-KC MO

Client WES Job No. DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Oc (Ton/ft^2) Fs (Ton/ft^2) Fs/G IX) PROFILE

025 0 2.5 0 t0

15 15 15 15.

a)

S3 0 3 0 3 0 . 30-

0

45 45 45 45-

360 " 1 1 . 6 .0 .3 60

Depth Increment : .1 m Max Depth :43.31 ft



SOUNDING DATA i!4 FILE A? NNDIOf 06-29-9c4 '5:S

OPERATOR : S.UAN LOCATION : P-BA/BFC-KC MO

CLIENT : WES JOB No. : DACW39-J94-M-S062

Vandehey Sci I tEx.orration
Nw Pa3sfi Av'. B.nk<z Oregon. 97102 t(t RGL 3rq

DEPTH DEPTH TIE r 71.C SF P4,1 0 .1 N?,

nctr's feet t1k ta'f iU

0,0 2, 0t .• y..U Sly vr~dy silt to Ciae •J

1. . , . sandy silt to 11 11U

2.6 -0,5 1 ily sand to so
k5

c . . . I saody silt to clayey -41r
1.00 3.2 38.0 6 1 O1 sandy silt to Aee si{
I4 3.6 20.6 0. .I1 sandy silt to clayey silt

10- 3.3 13.7 0.434 2.2v 0.1 clayey silt to si 1t clay
"E.; ,3 .. c 1 a yey silt to silty c'ay

!.40 4.A 17,.1 0.475 2,1  0.1 clayey silt to silty clay
1.50 4.9 16.0 0.467 2.92 0.1 clayey silt to silty clay
1.60 5.2 15.2 0.409 2.69 0.1 clayey silt to silty clay
1.70 S.6 13.7 0.344 2.50 0.1 clayey silt to silty clay
1.80 5.9 11.6 0.230 2.56 0.1 clayey silt to silty clay
1.90 6.2 11.3 0.25ý 2.25 0.1 clayey silt to silty cloy
2.00 6.6 12.1 0.261 2.16 0.1 clayey silt to silty clay
2.10 6.9 11.9 0.231 1.94 0.1 clayey silt to silty clay
2.20 7.2 12.4 0.203 1.64 0.1 clayey silt to silty clay
2.30 7.5 11.6 0.211 1.82 0.1 clayey silt to silty Clay
2.40 7.9 10.9 0.192 1.76 0.1 clayey silt to silty CIL"
2.50 8.2 10.7 0.l: 1.76 0.1 clayeyy silt to silty clay

2.6O 8.5 10.4 0.17I i.F4 0.1 clayey silt to silty clay
2.70 6.9 9.M 0.141 1.4 0.1 clayey silt to silty clay
2.80 9.2 8.7 0.09K 1.i3 0.1 clayey silt to silty cloy
2.90 9.5 7.0 0..71 0.91 0.1 clayey silt to silty cloy
3.00 9.8 7.3 4.077 1,00 0.1 sensitive fine crairet

3.10 10.2 6.8 0.072 1.0 M (.I sensitive fine grainFC
3.20 10.3 6.7 0,071 1.05 0.1 sensitive fine grained
3.20 J0.8 6.2 0.056 0.8I 0.1 sensitive fine qraired
3.40 11.2 6.1 0.04S 0.79 0,1 sensitive fine graoted
3.50 11.5 6.8 0,06t 0.97 0.0 sensitive fine grained
3.60 1i.8 6.4 0.052 0.97 0.0 sensitive fine 9rained
3.70 12.i G.6 0.056 0.87 0.0 sensitive fine grained
3.80 12.5 6.4 0,0OF 1.01 0.0 sensitive fine grainee
3.90 12.B 6.4 ('.06 0.9p 0.0 sensitive fine graires
4.00 13.1 5.6 0.057 0.97 0.0 sensitive fine grained
4.10 13.5 6.2 0.062 1.01 0.0 sensitive fine srained
4.20 12.8 5.7 0.040 0.04 0.0 sensitive fine graised
4.20 14.1 S.9" 0.041 0.70 (.0 sensitive fine grained
4.40 14.4 -6.0 0.032 0.64 0.0 sensitive fine grainee

Soil interpretation reference: Robertson I Cappanslla-J983, based on 602 hammer efficiency and .2 m sliding data average



END 00C : P-6A!/EP' -E ?;t i : 0- U 9• 1:5 AG;

DEPTH DEPTo TIP FRIS, iO F, ;TlO ICic INTERPRETED

*eters feet Qc tsf Fs tottýf I deq S0IL TYPE

4.50 E4.0 7.7 0,059 0.89 0.0 sensitive fine grained

4.60 15.1 6.8 0,062 0f,"9 0.0 sensitive fine grained
4.70 l5,b 5,8 0.04 0.95 0.0 sensitive fine grained

4.60 15.7 6.7 0.075 1.11 0.0 sensitive firne rained
q.90 16.1 5.8 0.0 Q92 0.0 sensitive fine grained

w . 6 ;.1; . .9i 0.0 sensitive fine grained
40.0 sensitive fine grained

.. -. sensitive fine grained
0.0 sensitive fine grained

q.4 4. , sesitive i ne 9reined
i.5 sensitive fine orained

.. sensitive fin ,ained
, ,' 1.0 h .u sensitive fine orained

5. !I.0 74 i ' ' sensitive fine grained

5.90 19.4 7.5 (D0 - F 0.0 sensitive fine grained
6.0010.7 8.5 .! 0,0 sensitive fine grained

8.i0 25.0 8,5 0r . .7' 0. clayey silt to silty clay
6.20 20.3 8.7 .0 . 0,0 clayey silt to silty clay
6.30 20.A 6.8 0."7i v B 0.0 clayey silt to silty clay
6.40 21.0 8.2 0.804 M.E6 0.0 sensitive fine grained
F.50 21.3 8:. 0.074 0,M1 0.0 clayey silt to silty clay

6.60 21.7 8.8 0.075 0.85 0,0 clayey silt to silty clay
6.70 22.0 9.3 0. t.s K.9, 0.0 clayey silt to silty clay
6.80 22.3 10.4 0,070 0.67 0.0 sandy silt to clayey silt

6.90 22.6 12.4 0.09q 0.75 0.0 sandy silt to clayey silt
7.00 23.0 12.7 0.105 0.83 0.0 sandy silt to clayey silt
7.10 23.3 12.4 0.187 1.5i 0.0 clayey silt to silty clay
7.20 23.M 11.3 0.352 .35 0.0 clayey silt to silty clay
7.30 23.9 10.0 0.105 1.04 0.0 ciayey silt to silty clay
74, . .9 C . . clayey silt to silty clay
7 , 0.0 "' cl avey silt to silty clay

7.60 E 4.S 8.9 r S !.7 "C '.0 clayey silt to silty clay
7,70 .. ciayy silt to silty clayC, 0 24~ R .S . ,1 7 .84 a. ciavey si I o si;t 1 la

Sc . ayey silt to silty ciry

8.1 25 . *(. cl aye*. sil t o sit 1, C IaF
8.0' 16 . 2 .I 0. 01 j;,( 0 p . clayey silt to silty clay

.,1y -.b 8.5 ,0 f.0 senSitive fine grained

8.20 26.9 8.2 OR 4% m .c sensirive fire orained

8.30 27. 2 8. 0.041 "ME 0.0 sensitive fine grained
6,40 27.6 8.8 0.07 0.6 0.0 clayey silt to silty clay
8.50 27.9 9.3 0. '7 '.0 clayey silt to silty clay
8.60 22.2 9.0 0.0 .4 0.0 sensitive fine grained
8.70 28.5 8.3 0. 0.,0 sensitive fine graine6
8.80 28.9 7.5 0,.2 '}'3 0 .0 senstive fine grained
6.90 2r.3 8.5 9.'22 0 0.0 sensitive fine rained

9.00 23.5 8.1 0.0" t .3 C.0 sensitive fine orained
9.10 29.9 8.5 0,0oŽ '.73 0.0 sensitive fine rained
9.20 30.2 9.4 0.07e 0.83 0.0 clayey silt to silty clay
9.30 30.5 9.1 0.09s 1.03 0.0 clayey silt to silty clay
9.40 30.8 8.8 0.138 1,.4 0.0 clayey silt to silty clay

Soil interpretation reference: Robertsin & Caspanella-1983, based on 60% hamer efficiency and .2 a Sliding data average



END] UO P-6Ai/F -•-- -94 15:5. PAGE 3

8rPTH DlTH TIP F Fhk, t 4 vTI 1tNC INTERPRETED

aeters feet Qc tsf F- tsf Fsic c 1 deg SIL TYPE

S.50 31.2 9.2 0.095 1.02 0.0 clayey silt to silty clay

9.60 sj.s •.9 C.0 0.99 0.0 clayey silt to silty clay

9.70 31.6 5,6 , ' ,76 0.0 clayey silt to silty cla'y
9.80 '12.2 8.9 f ",7 p0p 0.0 clayey silt to silty clay
9.90 " 2.5 9.q AN 09 0,0 clayey silt to silty vla-y

10.0 2 . 0 f .1 1.11 0.0 clayey silt to silty clay
A .1" t ii. , , I : 1, , 0.0 clavey siut C, silty ciay

10.2 . 0,*".' 1.i 0.0.O clayey silt to silty clay
10,3t " . . .4 0.0 clayey silt to silty clay
0 . 0. . clayev silt to silty Cday

. . . .H clayey silt to silty clay
ai0.ou 3'-8. .)• 0 '.0 caayey silt tc' silty clay

i00 74.• (175 .0 clayey silt to silty clay

10.80 go a sensitive fine grained
10.9 '..0' Ih" '. 0.0 sensitive fine grained
1l.M0 3E.! . (.2j 0,;7 0.0 sensitive fine grained
ii10 •. .S o 4 c 0.i7 U.0 sensitive fine grained
11.20 3.? . 0 ( L (.0 sensitive fine grained

11.20 37.1 8.4 O.1m .88 0.0 clayey silt to silty clay
11.40 37.4 10.1 0.164 1.82 0.0 clayey silt to silty clay
11.90 37.7 10.9 0.180 1,64 0.0 clayey silt to silty clay
11.80 38.1 10.1 0.157 1.58 0.0 clayey silt to silty clay

11.70 38.4 9.3 0.141 1.51 0.0 clayey silt to silty clay
11.80 39.7 10,3 0.15- 1.54 0.0 clayey silt to silty clay

11.90 39.0 10.0 0.097 0.97 0.0 clayey silt to silty clay

12,00 39.4 9.7 0(,091 0 .94 0.0 clayey silt to silty clay
12.10 39.7 12.6 0. 11 1.44 0.0 clayey silt to silty clay
12.20 40.0 15.0 ¶.3' 7 .S 0 I clayey silt to silty clay

12.30 40.4 1.4 - 1 I .0 clayey silt to silty clay
12.40 40.7 15.8 0.E52 22 0.0 clayey silt to silty clay
12.50 41.0 27.9 0(. ý 1.03 0.0 sandy silt to clayey silt
12.80 4', .: .1 0.314 1 0.0 silty sand to sandy silt

12.70 41.? 10, 0 ft, 0, sandy silt to clayey silt
12.80 4.0 8.9 .. 0 sandy silt to clayey silt

12.90 42.2 52.1 0.52 1.11 0.0' silty sand to sandy silt
13.00 42.7 53.1 0.922 1.72 0.0 silty sand to sandy silt
13.10 43.0 24.0 0.822 1.86 0.0 ?

13.20 42.2 11.0 1 .0

Soil interpretation reference: Rpbertoon 6 Canpenella-1983, based on 80W hamper efficiency and .2 r sliding data averace
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SCPT P-7



Operator :S.VAN CPT Date :06-29-94 17:20
Sounding :SNO101 P9 I I Location :P-7/8FC-KC MO

Client W ES Job No. : ACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Cc tTon/ft^2) Fs (Ton/ft^2J Fs/0 (%I PROFILE

. 15 0 2.5 0 10

15 15 15 15.

-I-I

30 30 30 30

0-LJ

45 45" 45- 45

6- 60. 60 ' 60

Depth Increment .1 m Max Depth 41.99 ft



SOUNDING DATA IN FILE 9NDIO 1 06-29-94 17:20

OPERATOR :S.VAN LOCATION :P-7/P.FC-KC MlO

CLIENT : WES JOB No. : ACW3B-94-P1-S062

Variciehey Soil Explora-tiori

406395 Nw Facific: Ave. Pankc, Jr-ecýjor. 97D)C, 3-2-1 32261

DEFTH DEPTH] TIF FRJCTiOK Ft hTi0 Tfj'%TF-,TE

i..7 91. 5nrc' sift o a-p ~

9;" Mit 2q.3 .f 0.9 "1 sa') it to lyv51

" "1. 17.7 0.212k 1,2t b 1 sand, si~t to Cclave qiI

3, t 10.4 0.103,1 0, 95 0. s andy ŽI t " ,- ~Iv" e v :r

1 .9 11.9 0.IS.2 I./1' 0.1 clye-y silt t ~lvc' ,
4.3 12.71 0.250 1,9 (1. cl aev Si It tc. s; vCa

1.4 4.0 13.2 MEE5 3.46 1 silty cla to clay

L.5i 4.9 15.6 0.589 3.77 (0.1 silty clay to clay
1.00 5.2 14.0 0.517 3.08 0.1 silty clay to clay

1.7?0 5.0 11.3 0.223 2.25 0.1 silty clay to clay
1.60, 5.9 9.2 0.320 3.49 0.1I silty clay to clay
1.-901 0.2 11.0 0. 382 3.46 0.1 silty clay to Cl1ay

2.00 6.110 038 29 0.1 silty clay to clay

2.10 0.9 9.5 0.240 2.51 0.1 silty clay to clay

2.20 7.2 9.5 0.20q 2.10 O.1 silty clay to Clay
2.30 7.5 9. 0 1 .2222 2.3P 0.1 silty clay t o clIoy

2.4, 7.9 8.0 0 .187, 2.1 I. sility cloya " to clay
1.5,1 8.2 7.4 0.,1?3 1.07 0.0 clavey silt fto siltv clao-

2.1! 8.5 7.5 0. 110 1.47 6. 0 clayey silt to 5~t C I a,,
10 8.9 0.5 0.1107 1.66 0.,0 silty clay to cia
8 9.2 S.8 0.11 1.91 .0 Silty clay to cllay

-.95 5,5 0.092 1.07 0.0 silty cl15y to oia.,

3.0 9.0 5.S2 0.089 1.7 f( ^;,0 sensitive fine vgra~ped

3.10 10. 21 S.1 0,06? 1.7Ii (1.0 sensitive fine crzired

3.20 10.5 4.9 0.081 1.07 0.0f silty clay to clay

M.30 10.8 5. 2 0.103, 1.9B 0 .0 sensitive f3 ine grcin-ed

3.40 11.2 5.3 0.001 1.14 0.0fi sensitive f ine-f gr ai ned

350O 11.5 5.7 0.04 0.94 0.0 SensitiVe f jIle qraiPE-d

3.00 11.8 5.9 0.057 0. 90 0.8 sensitive f ine grained

3. 70 12.1 0. 2 0.057 0. 921 0.0 sensitive fire ocaioel
3.80 12.5 0.1 0. 052 1.01 10. 0 sensitive fine grained

3.10 12.8 6.2 0.04 0.80 0.0 sensitive fine grained

4.00k 13.1 5.9 0.052 0.88 (1.0 sensitive fine orained

4. IM3. 5.4 0.02 M.9 6.0 sensi t ive fine arainjed

4.20 131.8 6.0 0.050 0.8'3 1,.0. sensitive f ine grainied

4 .30 14.1 5.3 O.0S 1.04 0. 0 sensitive f inYe griined

4.40 14.4 4:8 0.013 0.28 0.0 sensitive f ine grained

Soil interpretation reference: Robertson & Capnla18,based on. M0 h~ammer efficiency and .2 m sliding data average



DEPTH DEPTH TIP FPIC'TI N R PATP P N, INTERPRETED

seters feet Qc tsf Fs tsf fs/Qc I I deg SOIL TYPE

4.S0 14.6 6.0 0.02S 0.4< 0.0 sensitive fine grained

4.60 16.1 5. - 0 K 0.0 sensitive fine grained

4.70 1;,4 V.2 0.02 1 ,! 0.0 sensitive fine grained

5s ,4,. 0.76 0.0 sensitive fine grained

SO H. 5.2 7, 9' 0.0 sensitive fine grained
;96.4 4.9 " ,.S sensitive fine grained

S ' ' 0.0 sensitiFve finre rained

,.7.'. 0, sensitive tire grained

, l, , ' .' F 0.E7 sensitive fine Crained
70 1. i sensitive fine vrainend

._ tine orai tned.
1,,. ..4"'. sensitive fine arair ned

7(! l8.7 U C 0.' 1 0.0 sensitive fine grained
M~g 10. -.00,2S 0.3 6.0 sandy; silt to clayey silt

il,0 19.4 0U.9 .- ' 0.0 sandy silt to clayny silt
'.. '04 J8 11.46 0. sandy silt to clayey silt
.1 0.0 . , 152 0.0 sandy silt to claye. silt

Eo1" 2(1_ 16.8 0 S'2' I .95 0.0 sandy silt to clayey silt
6.30 20l3 17.4 O.20 1.1 0.0 clayey silt to silty clay
-.40 21.0 17.4 0.13 1.1 0.0 clayey silt to silty clay

6.60 21.3 1i.6 0.187 1.61 0.0 clayey silt to silty clay
G.60 21.7 8.9 0.086 0.96 0.0 clayey silt to silty clay
6,70 22.0 7.9 0'614 0.80 0.0 clayey silt to silty clay
6.80 22.3 8.3 0.067 0.80 0.0 sensitive fine grained

6.90 T2.6 7.4 0.013 0.85 0.0 sensitive fine grained
7.00 23.0 8.2 0.057 0.70 0.0 sensitive fine grained
7.10 22.3 7.7 0.029 0.37 0.0 sensitive fine grained
7.20 22.6 7.1 (".38 0.68 0.0 sensitive fine grained

7.30 23.9 8.1 0.06 0. 69 0.0 sensitive fine grained
7.40.," 24 7.8 q.072 .. 92 . sensitive fine grained
7.6. 24,., 8.2 0.0U. 0.7P 0.0 sensitivT fine grained
7.60 24..9 '.G . 0.66 0.0 sensitive fine grained
7.70 26.3 7F '0! 1 0.62 0.0 sensitive fine grained
7.2; 26.6 0.3 90-, 0.54 0.0 sensitive fine arpined
7.90 2.9 2 0. 0.91 0.0 clayey silt to silty clay

8.00 fl 26.2 9 U 67E 0.83 01 .0 clayey silt to silty clay
6.10 26.6 F.1 0.? 0..2 0.0 clayey silt to, silty clay
0.20 26.9 M 06,11 3 .H A 0.0 clayey silt to silty clay
8.30 27.2 S. 0 .074 0.82 0.0 clayey silt to silty clay
8.40 27.6 2.9 0.146 1.66 0.0 clayey silt to silty clay
8:ý 27.59 .6 C C 1. 14 0 .0... clayey silt to silty clay
8.G,0 28.2 9.4 1.005 1, 0.0 clayey silt to silty clay
8.70 28.5 9.0 0.045 0.64 0.0 clayey silt to silty clay
6.80 28.9 8.4 0.033 0.39 0.0 sensitive fine grained
2.90( 29.2 7.9 0q0C 5 0.44 0.0 sensitive fine grained
9.00 29.5 7.8 C ..OS 0.66 0.0 sensitive fine grained

9.10 29,9 7.8 0.0 K3 0.G6 0.0 srnsitive fine grained
9.20 30.2 7.9 O.N04 0.60 0.0 sensitive fine grained
9.30 30.6 7.7 0.041 0.64 0.0 sensitive fine grained
9.40 30.8 7.B 0.105 1.34 0.0 clayey silt to silty clay

Soil interpretation reference: Robertson & Campanella-1983, based on 02 habaer efficiency and .2 z sliding data average



BUDi I I 01I /EE-K PiT :4 , 7: . E '

DEPTH DEPTH TIP FRICTIO( FF N AT![! I N ( INTERPRETED

meters feet Qc tsf Fs totf Fs/Fc % I deg SOIL TYPE

9.50 31.2 8.8 0,07d 0, .0 clayey silt to silty clay
9.60 31.9 8.6 0M00 7 0N o 0. clayey silt to silty dlay
9.70 31.0 9.1 (1.0F; 0C3 0.0 clayey silt to silty clay
9.80 32. 2 8.S 07.,8 0.0 clayey silt to siity clav
9.90 'l.5 I0. 0 ,09-S '.9H 0.0 clayey silt to silty clay
. 10.I . . 0 clayey siI4 to silty clay

0!, , • aye' sirt to silty cia,
100 10.9 (i 0 9 , clavey I teo silty clay

0. 6 1.61 .0 Clayev silt to silty clau
10.40 ' cave. siIt 

t o silty -Isy

.0. cy silt to svlty Ct
,/ . 0.,0 layey si.t to si ty clav

16.70 3. 0 lI 0i_ 0.0 clayey silt to silty cloa
141.80 11. ., 10. 0 11 1. S 0.5 clayey silt to silty clay

I1.0(1 9,0 1 2 i .S ' '0jf clayey silt to silty clay
11.10 36.1 11. . a10 01 clayey silt to silty coay

11. 20 "1 iS.G C.4C ! 2.77 0.0 sandy silt to clayey silt
11.30 3f.1 6I.4 1.120 1.84 0.0 sandy silt to clayey silt
11.40 37.4 5q6.I 1,228 2.19 0.0 silty sand to sandy silt
11.60 37.7 67.0 (1.846 1.26 0.0 silty sand to sandy silt
11,60 38.1 79.2 1.442 1.82 0.0 silty sand to sandy silt
11.70 38.4 93.8 1.027 1.09 0,0 sand to silty sand
11.80 38.7 77.1 0.7S1 0,95 0.0 sand to silty sand
11.90 39.0 79.1 1.067 1.42 0.0 sand to silty sand
12.00 39.4 73.5 0.427 0.59 0.1 sand to silty sand
12.10 39.7 61.7 0.96,. 0.92 0.1 silty sand to sandy silt-220 40.0, S 1.64:0 9 ." 0.

. 0.1 silty sand to sandy silt
12.30 40.4 50.4 0.504 0.02 0.1 silty sand to sandy silt
12.40 40.7 46.9 1.0I 7 2.23 .1. silty sand to sandy silt
12.90 41.0 80.0 0.l, 1.07 0.1 silty sand to sandy silt
12.60 41.3 89. 0.900, 1.13 0.1 sand to silty sand

12.70 41.74 10G. 1.6H1 I?7 0. ?
12.80 42.0 135.7 " .£

Soil interpretation reference: Rotertoon C. Ca;iponella-13, based on 8l0 hammer efficiency ard .2 e sliding data average
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SCPT P-8



V ccs r- i c:l b Ž E ,_i E 1_ >-• x p 1
Operator S.VAN CPT Date 06-27-94 18: 52

Sounding : SND-93 Pg I / I Location : P-B/BFC-KC MO

Client : WES Job No. :DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED

Gc (Ton/ft'2J Fe (Ton/ftt2J Fs/G (%I PROFILE

0 125 0 2.5 0 10

0.. .0- 0- 0-

0-
Det I e .. m M

I -

o

S4545 4•

. o .
Dth ncent .1 oe ,et 4.1



SOUNDING DATA IN FILE SND-93 0G-27-94 18:52

OPERATOR : S.VAN LOCATION : P-8/BFC-KC MO

CLIENT : WES JOB No. : DACW39-94-M-5062

Vandehey Soil Exploration
40695 Nw Pacific Ave. Banks, Oregon. 97106 (503) 324 3261

BEPTH DEPTH TIP FRICTION FR PATIO INC IHTERFRETE[i
teters feet qc tsf Fs tf Fs/Qc 1 I deg SOIL TYPE

0.60 2.0 32.1 0.520 1.62 0.1
0.70 2.3 27.3 0.M02 1.84 0.1 sandy silt to clayey silt
0.80 2.6 44.6 1.208 2.70 0.1 sandy silt to clayey silt
(1.50 3.0 73.7 1.580 2.14 0.1 sandy silt to clayey silt
1.00 3.3 Q9.4 1.830 3.71 0.1 clayey silt to silty clay
1.10 3.M 33.8 IAI 4.19 0.1 clayey silt to silty clay
1.20 3,.9 24.9 0.827 3232 0.1 clayey silt to silty clay
1.30 4.3 18.1 0.620 3.43 0.1 silty clay to clay
1.40 4.G 16.7 0.701 4.47 0.1 clay
1.50 4.9 15.2 0.695 4.S8 0.0 clay
1.60 5.2 17.0 0.668 3.94 0.1 clay
1.70 6.6 16.1 0.770 4.80 0.1 clay
1.80 5.9 16.4 0.761 4.13 0.1 clay
1.90 6.2 14.8 0.707 4.83 0.1 clay
2.00 6.8 14.6 0.638 4.39 0.1 clay
Z.10 6.9 12.9 0.579 4.51 0.1 clay
2.20 7.2 11.6 0.481 4.20 0.1 clay
2.30 7.5 10.8 0.470 4.35 0.1 clay
2,40 7.9 11.0 0.474 4.33 0.1 clay
2.60 8.2 11.2 0.473 4.21 0.1 clay
2.60 8.5 9.9 0.426 q.29 0.1 clay
2.70 8.9 9.5 0.335 3.4 0.1 clay
2.80 9.2 8.2 0.329 4.02 0.1 clay
2.S0 9.5 8.6 0.252 2.96 0.0 clay
3.00 9.8 8.0 0.300 3.73 0.0 clay
3.10 10.2 7.8 . 0.269 3.46 0.0 clay
.2 10.5 7.M, (3.2 3.37 0.0 clay

3.30 10.8 6.9 0.272 3.92 0.0 clay
3.40 11.2 6.4 0.300 4.67 0.0 clay
3.60 11.6 G.G 0.256 3.86 0.1 clay
3.60 11.8 S.4 0.224 4.11 0.1 clay
3.70 12.1 4.2 0.140 3.33 0.1 clay
3.M0 12.6 1.5 0.171 11.31 0.1 organic saterial
3.90 12.8 2,6 0.152 5.82 0.1 organic material
4.00 13.1 2.8 0.126 4.44 0.1 clay
4.10 13.I 2.8 0.132 4.79 0.1 clay
4.20 13.8 2.7 0.133 4.94 0.0 clay
4.30 14.1 2.8 0.113 4.08 0.1 clay
4.40 14.4 2.3 0.123 5.28 0.0 clay
4.60 14.8 2.5 0.089 3.51 0.1 clay

Soil interpretation reference: Robertson & Campanella-1983, based on 60% hammer efficiency and .2 a sliding data average



SND-93 :p-8;!BFC-- •' 06-27-94 i::52 PAGE

DEPTH DEPTH TIP FRICTION FR RATIO INC IHTERPRETED

meters feet Qc tsf Fs tsf Fs/Qc : I des SOIL TYPE

4.80 15.1 2.3 0.0?3 3.25 0.1 clay

4.70 15.4 2.6 0.080 3.07 0.1 clay

4.80 15.7 2.5 0.090 3.58 0.1 clay

4.90 18.1 3.0 0.073 2.45 0.1 clay

5.00 18.4 3.0 0.07C 2.S3 0.A clay

S.10 18.7 3.5 0.123 3.48 0.1 clay

5.20 17.1 3.2 (1G.DE 2.14 0.1 clay

5.30 17.4 3.0 0.051 1.71 0.1 sensitive fine grained

5.40 17.7 3.0 0.074 2.50 0.1 clay

5.50 18.0 3.8 0.081 2.13 0.0 clay

5.60 18.4 3.5 0.0EE 1.87 0.0 sensitive fine grained

5.70 18.7 3.5 0.056 1.59 0.0 sensitive fine grained

5.80 19.0 3.2 0.002 1.9, 0.1 sensitive fine grained

5.90 19.4 3.7 0.073 i.99 0.0 clay

6,05 19.7 3.! 0.071 2.21 0.0 clay

8.10 20.0 2.8 (.062, 2.46 0.0 clay

6.20 20.3 2.8 0.056 2.00 0.0 sensitive fine grained

8.30 20.7 2.7 0.054 2.00 0.0 clay

8.40 21.0 3.8 0.114 2.98 0.0 clay

6.50 21.3 7.8 0.127 1.82 0.0 silty clay to clay

G.80 21.7 5.8 0.077 1.32 0.0 sensitive fine grained

6.70 22.0 4.3 0.049 1.14 0.0 sensitive fine grainied

8.80 22.3 3.8 0.050 1.31 0.0 sensitive fine grained

8.90 22.8 4.0 0.048 1.16 0.0 sensitive fine grained

7.00 23.0 3.8 0.05G 1.48 0.0 sensitive fine grained

7.10 23.3 4.0 0.068 1.72 0.0 sensitive fine grained

7.20 23.6 3.8 0.064 1.67 0.0 sensitive fine grained

7,30 23.9 3.9 0.052 1.33 0.0 sensitive fine grained

7.40 24.3 3.8 0.119 3.12 0.1 clay

7.50 24.8 4.5r 0.127 2.81 0.0 clay

7.60 24.9 4.8 0.13 2.83 0.0 clay

7.70 25.3 5.7 0.130 2.27 0.0 clay

7.80 25.6 6.8 0.241 3.50 0.0 clay

7.90 25.9 7.3 -0"235 3.24 0.0 clay

8.00 28.2 7.3 0.193 2.63 0.0 silty clay to clay

8.10 26.6 8.8 0.207 2.3K 0.0 silty clay to clay

8.20 26.9 8.8 0.197 2.23 0.0 silty clay to clay

8.30 '27.2 8.4 0.136 1.82 0.0 clayey silt to silty clay

8.40 27.8 7.1 0.137 1.93 0.0 clayey silt to silty clay

8.50 27.9 8.0 0.127 1.59 0.1 clayey silt to silty clay

8.80 28.2 7.1 0.087 1.23 0.1 sensitive fine grained
8.70 28.5 8.3 0.072 1.14 0.1 sensitive fine grained

9.80 28.9 5.1 0.088 1.71 0.1 sensitive fine grained

8.90 29.2 5.3 0.091 1.72 0.1 sensitive fine grained

9.00 29.5 5.2 O,088E 1.70 .1 l silty clay to clay

9.10 29.9 5.3 0.103 1.92 0.1 silty clay to clay

9.20 30.2 5.4 0.102 1.90 0.1 silty clay tz clay

9.30 30.5 5.8 0.128 2.17 0.1 clay

9.40 30.8 G.8 0.299 4.39 0.1 clay

9.50 31.2 9.0 0.339 3.77 0.0 clay

Soil interpretation reference: Robertson I Caepanella-1983, based on 80 hanter efficiency and .2 a sliding data average



SND-9; F-8/BFC:-KC: MC; 06-27-94 16:52 PAGE

DEPTH DEPTH TIP FRICTION FR RATIO INC INTERPRETED

meter,ý feet Qc tsf Fs tsf Fo/;QIc I I deg SOIL TYPE

9.50 31.5 7.7 0.303 3.9M 0.0 clay

9.70 31.8 7.2 0.191 2.67 0.0 silty clay to clay

9.80 32.2 7.6 0.160 2.03 0.0 silty clay to clay

9.90 32. 7.4 0.167 2.26 0.0 silty clay to clay

10.Gi00 32.8 7.0 0.167 2.40 0.0 silty clay to clay

10. 33.1 7.5 (.116 1.54 0.0 silty clay to clay

10.20 S3.. 9.0 0.179 1.991 0.0 clayey silt to silty clay
10.30 M 3.R 9.5 0.2. 2.35 0.0 silty clay to clay
10.410 'i4.1 5.7 0.229 '.99 0.0 sandy silt to clayey silt

s55.5 0.422 0.7 0.0 silty sand to sandy zilt
W.. 91.1 0. ;. R.. 0.0 sand to silty sand

10.70 35.1 83.0 0.939 1.13 0.0 sand to silty sanr
10.•0 25.4 68.0 0.939 1.36 0.0 silty sand to sandy silt

10.R0 .8 75.2 0.625 0.3 0.0 silty sand to sandy silt
I .I 3..1 48.3. 0.944 1.96 0.0 silty, sand to sandy silt

11.10 3F.4 U5.2 1.772 2.72 0.0 sandy silt to clayey silt
11.20 3K.7 49.3 0.614 1.25 0.0 silty sand to sandy silt
I.30 37.i 43.9 0.702 1.60 0.0 silty sand to sandy silt

11.40 37.q 413.3 0.740 1.61 0.0 silty sand to sandy silt
11.50 37.7 83.2 i.162 1.40 0.0 silty sand to sandy silt
11.60 30.1 50.6 1.004 1.96 0.0 silty sand to sandy silt

11.70 38.4 45.9 0.602 1.31 0.0 silty sand to sandy silt
11.80 3M.7 50.9 0.739 1.45 0.0 silty sand to sandy silt
11.90 39.0 42.9 1.047 2.44 0.0 sandy silt to clayey silt

12.00 09.4 70.3 1.551 2.19 0.0 sandy silt to clayey silt

12.10 39.7 7.7 1.047 13.S7 0.0 clayey silt to silty clay
12.20 40.0 52.7 0.703 1.33 0.0 sandy silt to clayey silt

12.30 40.4 61.7 0,809 i.44 0.0 silty sand to sandy silt
12.40 4r,.' 59.4 1.124 1. (1.2

12.50 -v ..0 106. 2 . 0.2

Soil interpretation reference: Robertson & Campanella-1983; based or, 6OR faqner efficiency an• .2 t s~idiva data vorac-e
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SCPT P-9



V-nciEr-L S CD EX pD
Operator : S.VAN CPT Date : 05-27-94 2i1 24

Sounding : SND-94 Pg I / I Location : P-9/BFC-KC MO

Client : WES Job No. : OACW39-94-M-5
0 6 2

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED

Oc (Ton/ft'2) F (Ton/ftt21 Fs/G (Z) PROFILE

0 125 0 2.5 0 10
0 .. . . .0 , • • •0 , , ,0-

15 155 15 1-

4-,

0

30 0 30.6-

DM
45 . . .. 4'5 4

Depth Increment : .1I m Max Depth :35.75 ft



SOUNDING DATA IN FILE SND-94 06-27-94 21 :24

OPERATOR : S.VAN LOCATION : F-9/BFC-KC MO

CLIENT : WES JOB No. : DACW39-94-M-0OG2

Vandehey Soil Exploirat.ioin
40695 Nw Pacific Ave. BankE, Ciregon. 97106 (50}S)

DEPTH DEPTH TIP FR1CT010H FR. RA.TI 1u INTERFRETED

Aeters feet Qc tsf Fs tsf Fs/Qc I I des SOIL TYPE

0.50 1.6 17.3 0.670 5.04 0.0

0.6Ft 2.0 13.6 0.517 3.80 0.0 clay

0.70 2.3 14.7 0,574 2.9i 0.0 silty clay to clay
0.80 2.36 13.I 0.53 5 4.0' 0.0 clay
0.90 3.0 12.6 0,4 4 35 q 0.0 silty clay to cla",
1.01 3.3 11.1 0.40 3.66 0.0 silty clay to cnay
1.10 3.E 10.t 0.37 3.3M 0.0 silty clay to clay
1.20 3.9 10.6 0,145 3.24 0.0 silty clay to clay

1.30 4.3 9.9 0.290 2.98 0.0 silty clay to clay
I. 40 4.E 9.9 0.335 3.37 0.0 silty clay to clay
1.50 4.9 10.0 0.272 2.73 0.0 silty clay to clay
1.60 5.2 9.0 0.200 2.22 0.0 silty clay to clay

1.70 5.6 7.7 0.151 1.96 0.0 silty clay to clay
1.80 5.9 6.6 0.120 1.82 0.0 silty clay to clay
1.90 6.2 5.5 0.089 1.62 0.0 sensitive fine grained
2.00 6.6 5.6 0.071 1.27 0.0 sensitive fine grained
2.10 6.9 5.9 0.064 1.43 0.0 sensitive fine grained
2.20 7.2 5.7 0.107 1.86 0.0 sensitive fine grained
2.30 7.5 5.1 0.071 1.39 0.0 sensitive fine grained
2.4,0 7.9 4.5 0.069 1.52 0.0 sensitive fine grained

2.50 8.2 4.7 0.06c 1.29 0.0 sensitive fine grained
2.-6 S.5 5.4 0.076 1.45 0.0 sensitive fine grained
2.70 8.9 G.5 0.100 1.56 0.0 sensitive fine grained
2.80 9.2 6.1 0.100 1.64 0.0 silty clay to clay
2.90 9.5 5.6 0.096 1.70 0.0 sensitive fine grained
3.(m 9.8 63 0.0G2 1.29 0.0 sensitive fine grained

3.10 10.2 6.5 0.113 1.75 0.0 silty clay to clay
3.20 10.5 5.8 0.095 1.63 0.0 sensitive fine grained
3.30 10.6 5.0 0.071 1.54 0.0 sensitive fine grained
3.40 11.2 4.7 0.078 1.6 0.0 sensitive fine grained
3.50 11.5 4.6 0.059 1.29 0.0 sensitive fine grained
3.60 11.8 4.9 0.050 1.02 0.0 sensitive fine grained
3.70 12.1 5.9 0.050 1 .02 0.0 sensitive fine grained
3.80 12.5 6.4 0.0MI 1.39 0.0 sensitive fine grained
3.90 12.8 6.6 0.097 1.47 0.0 sensitive fine grained

4.00 13.1 7.6 0.120 1.56 0.0 clayey silt to silty clay
4.10 13.5 7.2 0.M15 1.0 0.0 clayey silt to silty clay
4.20 13.8 6.7 0.087 1.30 0.0 sensitive fine grained
4.30 14.1 7.1 0.086 1.21 0.0 silty clay to clay
4.40 14.4 7.2 0.221 3.06 0.0 silty clay to clay

Soil interpretation reference: Robertson & Caepanella-1982, based on 602 haamer efficienc. and .2 m sliding data average



SND9• P-1BF-KC!V!: 6-27-'9& 21:24 PAGE 2

DEPTH DEPTH TIF FREPiOil B oT!0 iHc ITEPFRETED

meters feet Qc tsf FE tsf Z/Qc 2 1 deg SOIL TYPE

4.50 14.8 10.5 0.275 2.63 0.0 silty clay to clay
4.60 15.1 9.7 0.178 1.84 0.0 clayey silt to silty clay
4.70 15.4 7.9 0.1C 7 2.26 0.0 silty clay to clay
4.80 15.7 7.4 0.15C 2.14 0.0 silty clay to clay
4.90 IS.1 8.8 0.214 2.44 0.0 silty clay to clay
5.00 16.4 9.7 0.24c 2.52 0.0 silty clay to clay
5.10 16.7 8.2 0.177 2.02 0.0 silty clay to clay
5.20 17.1 8.1 0.170 2.09 0.0 silty clay to clay
5.20 17.4 8.5 0.153 1.91 0.0 silty clay to clay

5.40 17.7 8.4 O.187 1.98 0.0 clayey silt to silty clay
5.50 16.0 9.2 0.17 I .70 0.0 clayey slit to silty clay
5.60 18.4 7.6 0.071 0.93 0.0 clayey silt to silty clay
5.I0 18.7 7.2 0,050 0,69 (.0 seitive fine grained
5.80 19.0 7.4 0.056 0.75 0.0 sensitive fine grained
5.90 19.4 8.0 0.0M7 0.84 0.0 sensitive fine grained
P.0(0 1s.7 8.5 0.0093 1.04 0.0 clAyey silt to silty clay
C.10 20.0 8.2 0.098 1.19 0.0 clayey silt to silty clay
6.20 20.3 8.0 0.ilS 1,4' 0.0 cIaye-y silt to silty clay
6.30 20.7 8.1 0.124 S1.3 0.0 clavey silt to 5ilty clay
5.40 21.0 8.0 0.125 1.56 0.0 clayey silt to silty clay
6.50 21.3 7.6 0.137 1.BO 0.0 clayey silt to silty clay
6.60 21.7 6.8 0.084 1.24 0.0 clayey silt to silty clay
6.70 22.0 7.3 0.079 1.09 0.0 sensitive fine grained
6.80 22.3 7.0 0.084 1.19 0.0 sensitive fine grained
6,90 22.6 7.1 0.076 1.07 0.0 sensitive fine grained
7.00 23.0 6.8 0.054 0.80 0.0 sensitive fine grained
7.10 23.32 .9 0.041 0.59 0.0 sensitive fine grained
7.20 23.6 7.0 0.039 0.SG 0.0 sensitive fine grained
7.20 23.9 6.2 0.027 0.42 0.0 sensitive fine grainer
7.40 24.3 6.2 0.074 1.20 0.0 sensitive fine grained
7.50 24.6 7.2 0.042 0.59 0.0 sensitive fine grained
?.60 24.9 7.4 0.050 0.8 0.0 sensitive fine grained
7.70 25.3 6.9 0.02 0.52 0.0 sensitive fine grained
7.80 25.6 ;.8 0.041 0.61 0.0 sensitive fine grained
7.90 25.9 7.2 0.075 1.04 0.^ sensitive fine grained
8.00 26.2 8.4 0,.14 1.70 0.0 clayey silt to silty clay
8.10 28.G 8.9 0.181 2.02 0.0 clayey silt to silty c!ay
8.20 26.9 9.8 0.209 2.13 0.0 clayey silt to silty clay
8.30 27.2 9.6 0.203 2.11 0.0 clayey silt to silty clay
8.40 27.6 9.6 0.205 2.15 0.0 clayey silt to silty clay
8.50 27.9 9.1 0.167, 1.83 0.0 clayey silt to silty clay
8.60 28.2 8.6 0,15 I.r7 0.0 clayey silt to silty clay
8.70 28.5 8.9 0.123 1.38 0.0 clayey silt to silty clay
8.80 28.9 8.4 0.177 2.12 0.0 clayey silt to silty clay
8.90 29.2 9.6 0.219 2.28 0.0 silty clay to clay
9.00 29.5 9.5 0.222 2.33 0.0 silty clay to clay
9.10 29.9 9.7 0.201 2.09 0.0 s iltv clay to clay
9.20 30.2 9.0 0.254 2.59 0.0 silty clay to clay
9.30 30.5 10.9 0.296 2.71 0.0 silty clay to clay
9.40 30.8 10.2 0.266 2.61 0.0 iilty clay to clay

Soil interpretation reference: Robertson & Campanella-1983, based on GOZ hammer efficiency and .2 m sliding data average



ERTH DEPTH T I MRIOTION ýR RA1I O PIC INTERPRETED
eters feet Qc tsf Fs tot Ps/Qc 0Z 1 deg SOIL TYPE

9.50 31.2 1.M 0.292 2.59 0.0 silty clay to clay
9.60 31.5 11.1 0.2243 2.1i 6.0 clayey silt to silty clay
9.70 21. 11.6 0.06? 0.5R 0.0 sadry silt to clayev silt
9.80 32.2 12.5 0.0;0 0. 3 0.0 sandy silt to claye silt
9.90 32.5 11.1 0.! 42 1.28 0.0 clavey silt to silty clay

IO1O 32.8 10., 0.170 M8 C 0.0 clayey silt to silty clay
10(.,10 23.1 . I P . I .i 0.0 clayey silt to silty clay
10.2. 3.5 8.M Q.174 1, .q . clayey silt to silty clay
B.3: 3.8 5,5 0.13,0 0.0 silty clay to clay
10.40 24q.1 11.2 0,f3' 2.7 U 0.0 silty clay to clay

1 4i.SO 3'. l. 0.4Sr 34 .9 0.0 clay
23... •. 'q O?_ 5.20 0.0 clay

. I .] '.15. P!.O• 01'ev silt to silty, dcey

sUV 27 S-M
'0.4, J1,. r r eo.t 0 i badn

yelir tZr , e 4to, referuce: Rozrrton • 'apnla18,baaed or. 60% hamm•er efficienicy and .2 p sliding damý ý!eraqf.
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SCPT P-10



Van c--3y SEDo E:: x rp 2
Operator S.VAN CPT Date 06-28-94 16:09

Soundirng SNO-95 Pg I / I Location P-IOBFC-KC MO

Client : WES Job No. : DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED

ac (Ton/ft^2) Fs (Ton/ftV2J Fs/G M) PROFILE
125 0 2.5 0 10

15- 15 15 15

a)

""30 30 30- 30.

I-

0-

45- .5 45 45-

60 60 60

Depth Increment .1 m Max Depth 35.43 ft



SOUNDING DATA IN FILE SND-95 06-28-94 16:09

OPERATOR : S.VAN LOCATION : P-IOBFC-KC MO

CLIENT : WES JOB No. : DACW39-94-M-SO62

Vandehey Soil Exploration
40695 Nw Pacific Ave. Barks, Oregon. 97106 (503) 324 3261

DEPTH DEPTH TIP FRICTION FR RATIO INC INTERPRETED
aeters feet Qc tsf Fs tsf Fs/Qc Z i deg SOIL TYPE

0.50 1.6 22.G 0.760 3.36 0.3 ?
0.G0 2.0 17.5 0.962 5.48 0.3 clay
0.70 2.3 16.0 0.755 4.71 0.1 clay
0.80 2.M 17.4 0.518 2.98 0.1 silty clay to clay
0.90 3.0 14.7 0.359 2.44 0.1 clayey silt to silty clay
1.00 3.3 13.4 0.245 1.83 0.1 clayey silt to silty clay
1.10 3.5 9.5 0.176 1.86 0.1 clayey silt to silty clay
1.20 3.9 7.0 0.095 1.36 0.1 clayey silt to silty clay
1.30 4.3 5.4 0.076 1.41 0.1 sensitive fine grained
1.40 4.6 5.1 0.060 1.19 0.1 sensitive fine grained
1.50 4.9 5.9 0.038 0.64 0.1 sensitive fine grained
1.60 5.2 5.6 0.060 1.06 0.1 sensitive fine grained
1.70 5.6 7.5 0.103 1.39 0.1 sensitive fine grained
1.80 5.9 6.2 0.080 1.28 0.1 sensitive fine grained
1.90 6.2 5.4 0.054 0.98 0.1 sensitive fine grained
2.00 6.6 4.8 0.023 0.47 0.1 sensitive fine grained
2.10 6.9 4.9 0.022 0.44 0.1 sensitive fine grained
2.20 7.2 5.5 0.015 0.28 0.1 sensitive fine grained
2.30 7.5 4.6 0.006 0.14 0.1 sensitive fine grained
2.40 7.9 4.2 0.081 1.94 0.1 sensitive fine grained
2.50 8.2 5.4 0.028 0.51 0.0 sensitive fine grained
2.60 8.5 4.7 0.023 0.48 0.0 sensitive fine grained
2.70 8.9 4.7 0.020 0.42 0.0 sensitive fine grained
2.80 S.2 4.8 0.030 0.63 0.0 sensitive fine grained
2.90 9.5 5.7 0.038 0.66 0.0 sensitive fine grained
3.00 9.8 5.8 0.039 0.67 0.0 sensitive fine grained
3.10 10.2 5.4 0.044 0.81 0.0 sensitive fine grained
3.20 10.5 G.5 0.074 1.13 0.0 sensitive fine grained
3.30 10.8 8.1 0.133 1.65 0.0 silty clay to clay
3.40 11.2 7.7 0.274 3.57 0.0 silty clay to clay
3.50 11.5 7.3 0.219 2.99 0.0 clay
3.60 11.8 6.3 0.109 1.73 0.0 silty clay to clay
3.70 12.1 6.1 0.094 1.37 0.0 sensitive fine grained
3.80 12.5 5.6 0.057, 1.01 0.0 sensitive fine grained
3.90 12.8 5.2 0.040 0.77 0.0 sensitive fine grained
4.00 13.1 4.8 0.035 0.72 0.0 Sensitive fine grained
4.10 13.5 5.0 0.043 0.65 0.0 sensitive fine grained
4.20 13.8 5.4 0.038 0.71 0.0 sensitive fine grained
4.30 14.1 5.3 0.040 0.75 0.0 sensitive fine grained
4.40 14.4 4.8 0.075 1.55 0.0 sensitive fine grained

Soil interpretation reference: Robertson & Caspanella-1983, based on 60% hammer efficiency and .2 a sliding data average



SND-95 : P-IOBFC-KC MO : 06-28-94 16:09 PAGE 2.

DEPTH DEPTH TIP FRICTION FR RATIO INC INTERPRETED

meters feet Ic tsf Fs tsf Fs/Qc 2 I deg SOIL TYPE

4.50 14.8 5.2 0.037 0.71 0.0 sensitive fine grained

4.0 15.1 4.8 0.033 0.68 0.0 sensitive fine grained

4.70 15.I 5.1 0.030 0.59 0.0 sensitive fine grained

4.80 HS.7 4.8 0.044 0.92 0.0 sensitive fine grained

4.9S0 16.1 4.9 0.040 0.81 0.0 sensitive fine grained

5.00 15.4 4.7 0.028 0.61 0.0 sensitive fine grained

5.10 I1,. 4.8 0.025 0.53 0.0 sensitive fine grained

5.20 17.1 5.0 0.031 0.53 0.0 sensitive fine grained

5.30 17.4 5.2 0.031 0.59 0.0 sensitive fine grained

5.40 17.7 6.0 0.O04 1.41 0.0 sensitive fine grained

5.50 18.0 7.7 0.128 1.65 0.0 clayey silt to silty clay

5.60 16.4 7.6 0.12S 1.5V 0.0 clayey silt to silty clay

5.70 16.7 10.5 0.232 2.21 0.0 silty clay to clay

5.80 19.0 8.5 0.224 2.62 0.0 silty clay to clay

5.90 15.4 7.5 0.133 1.76 0.0 silty clay to clay

5.00 1.7 5. 0.107 1.62 0.0 silty clay to clay

5.10 20.0 G.8 0.098 1.46 0.0 sensitive fine grained

6.20 20.3 G.2 0.083 1.34 0.0 sensitive fine grained
5.30 20.7 5.7 0.081 1.42 0.0 sensitive fine grained

5.40 21.0 5.8 0.095 1.63 0.0 sensitive fine grained
6.50 21.3 7.0 0.067 1.24 0.0 sensitive fine grained

6.50 21.7 5.9 0.099 1.44 0.0 sensitive fine grained

5.70 22.0 5.7 0.101 1.50 0.0 clayey silt to silty clay

6.80 22.3 7.5 0.134 1.78 0.0 silty clay to clay

5.90 22.6 7.8 0.149 1.93 0.0 silty clay to clay

7.00 23.0 7.0 0.130 1.85 0.0 silty clay to clay

7.10 23.3 8.0 0.119 1.49 0.0 clayey silt to silty clay

7.20 23.5 8.2 0.155 1.89 0.0 silty clay to clay

7.30 23.9 8.9 0. 21 2.49 0.0 silty clay to clay

7.40 24 .3 9.8 0.240 2.44 0.0 silty clay to clay

7.50 24.5 10.3 0.189 1.83 0.0 clayey silt to silty clay

7.50 24.9 9.8 0.183 1.86 0.0 clayey silt to silty clay

7.70 25.1 9.7 0.153 1,58 0.0 clayey silt to silty clay

7.80 25.6 9.1 0.233 2.57 0.0 silty clay to clay

7.90 25.9 9.9 0:239 2.40 0.0 silty clay to clay

8.00 25.2 9.5 0.198 2.08 0.0 clayey silt to silty clay

8.10 25.6 9.1 0.163 1.87 0.0 clayey silt to silty clay

8.20 25.9 9.1 0.155 1.81 0.0 clayey silt to silty clay

8.30 27.2 9.2 0.127 1.38 0.0 clayey silt to silty clay

8.40 27.6 8.9 0.180 2.02 0.0 clayey silt to silty clay

8.50 27.9 10.5 0.230 2.20 0.0 clayey silt to silty clay

8.50 28.2 10.0 0.174 1.74 0.0 clayey silt to silty clay

8.70 28.6 11.3 0.201 1.78 0.0 clayey silt to silty clay

8.80. 28.9 11.8 0.253 2.14 0.0 clayey silt to silty clay

8.90 29.2 12.2 0.192 1.55 0.0 clayey silt to silty clay

9.00 29.5 12.1 0.251 2.08 0.0 clayey silt to silty clay

9.10 29.9 11.2 0.174 1.56 0.0 clayey silt to silty clay

9.20 30.2 11.1 -0.171 I.54 0.0 clayey silt to silty clay

9.30 30.5 10.8 0.129 1.20 0.0 clayey silt to silty clay

9.40 30.8 10.4 0.159 1.53 0.0 clayey silt to silty clay

Soil interpretation reference: Robertson S Campanella-1983, based on 601 hammer efficiency and .2 a sliding data average



SND-95 : P-iOBFC-C NO : 06-28-94 16:09 PAGE 3

DEPTH DEPTH TIP FRICTION FR R;TIO INC INTERPRETED

meters feet Qc tsf Fs tsf Fs/Qc Z I deg SOIL TYFE

9.50 31.2 11.1 0.153 1.37 0.1 clayey silt to silty clay
9.60 31.S 10.9 0.106 0.97 0.1 clayey silt to silty clay

9.70 31.8 10.6 0.092 0.?7 0.1 clayey silt to silty clay

9.80 32.2 11.0 0.144 1.32 0.1 clayey silt to silty clay

9.90 32.5 10.5 0.123 1.17 0.1 clayey silt to silty clay

10.00 32.8 10.9 0.182 1.67 0.1 clayey silt to silty clay
10.10 33.1 9. 0.279 2.0 0.1 clayey silt to silty clay
10.20 33.5 10.4 0.30! 1.02 0,0 clayey silt to silty clay

10.30 33.8 10.7 0.305 2.Su 0,0 sandy silt to clayey silt

10.40 34.1 30.8 0.415 1.12 0.0 sandy silt to clayey silt

10.50 34.4 30.0 0.474 1.31 0.0 silty sand to sandy silt
10.60 34.8 80.1 1.227 i.•2 0.0 silty sand to sandy silt

10.70 36.1 91.4 1.13S 1.2c 0.1

10,80 32.4 122.2 ? 0.1

Soil interpretation reference: Robertson I Carpanella-l983, based on 601 hapmer efficiency arc .2 4 sliding data average
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SCPT P-1i1



operator :S.VAN CPT Date : 06-28-94 1:t:36

sounding :SND-97 Pg I Location : P-11/BFC-KC MO

Client W ES Jot) No. : DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPSRETE1

Oc (Ton/ftt2) FS (Ton/ft^2) FS/A 1%) PROFILE

125 0 2.5 0 0

606060 
1 61

Det Inrmn .1 mIaeth 3.3f

4--

.4-

S3 30 31 3

0~

6060 
60 I '- 60 " "

Depth increment : .1 mn Max Depth :35.43 ft



SOUNDING DATA IN FILE SND-97 06-28-94 19:36

OPERATOR : S.VAN LOCATION : P-11/BFC-KC MO

CLIENT : WES JOB No. : DACW39-94-M-5062

Vandehey Soil Exploration
40695 Nw Pacific Ave. Bankr-, Oregon. 97106 (50,3) 324 3261

DEPTH DEPTH TIP FRICTION FR RATIO INC INTERPRETED
ueters feet Qc tsf Fs tsf Fs/Qc * I deg SOIL TYPE

1.80 5.9 S.0 0.057 1.14 0.1
1.90 6.2 5.5 0.088 1.61 0.1 sensitive fine grained
2.00 6.6 6.1 0.117 1.92 0.1 silty clay to clay
2.10 6.9 C.8 0.148 2.18 0.0 silty clay to clay
2.20 M.2 7.5 0.143 1.92 0.0 silty clay to clay
2.30 7.5 8.8 0.241 2.74 0.1 silty clay to clay
2.40 7.9 10.7 0IS 3.89 0.0 clay
2.50 8.2 10.7 0.460 4,2?7 0,0 clay
2.60 8.5 8.6 0,409 4.74 0.0 clay
2.70 8.9 6.1 0,204 3.34 0.0 clay
2.80 9.2 5.4 0.290 5.34 0.0 clay
2.90 9.5 5.6 0.215 3.85 0.0 clay
3.00 9.8 5.0 0,139 2.80 0.0 clay
3.10 10.2 5.4 0.175 3.24 0.0 clay
3.20 10.5 5.4 0.146 2.69 0.0 clay
3.30 10.8 4.7 0.134 2.84 0.0 clay
3.40 11.2 6.6 0.133 2.39 0.0 clay
3.50 11.5 4.8 0.120 2.47 0.0 clay
3.60 11.8 4.9 0.095 1.95 0.0 silty clay to clay
3.70 12.1 4.7 0.086 1.83 0.0 silty clay to clay
3.80 12.5 5.0 0.013 1.66 0.0 silty clay to clay
3.90 12.8 5.2 0.098 1.87 0.0 silty clay to clay
4.00 13.1 5.2 0.094 1.80 0.0 silty clay to clay
4.10 13.5 5.3 ' 0.082 1.55 0.0 sensitive fine grained
4.20 13.8 5.4 0.071 1.33 0.0 sensitive fine grained
4.30 14.1 5.4 0.068 1.24 0,0 sensitive fine grained
4.40 14.4 5.8 0.126 2.16 0.0 silty clay to clay
4.50 14.8 6.6 0.131 1.98 0.1 silty clay to clay
4.60 I. 6.3 0.105 1.67 0.1 silty clay to clay
4.70 15.4 5.9 0.058 0.97 0.1 sensitive fine grained
4.80 15.7 5.1 O.07S 1.45 0.1 sensitive fine grained
4,90 16.1 6.9 0.057 0.95 0.1 sensitive fine grained
5.00 16.4 6.0 0.072 1.20 0.1 sensitive fine grained
S,10 1G,7 6.5 0.095 1.46 0.1 sensitive fineg rained
5.20 17.1 G.7 0.121 1.80 0.0 silty clay to clay
5.30 17.4 8.2 0.163 1.98 0.1 silty clay to clay
5.40 17.7 13.1 0.344 2.63 0.1 clayey silt to silty clay
5.50 18.0 17.2 0.495 2.87 0.1 silty clay to clay
5.60 18.4 19.3 0.884 4.59 0.0 silty clay to clay
5.70 18.7 19.1 0731 3.84 0.0 silty clay to clay

Soil interpretation reference: Robertson A Caspanella-1983, based on 60% hasser efficiency and .2 m sliding data average



SND-97 : F-II/BFC-KC: MOCI 06-28-94 19:36 PAGE 2

DEPTH DEPTH TIP FRICTION FR RATIO INC INTERPRETED

meters feet Qc tzf Fa tsf Fs/Qc 2 I deg SOIL TYPE

5.80 19.0 17.2 0.733 4.26 0.0 silty clay to clay

S.90 19.4 17.6 0,639 3.64 0.0 silty clay to clay

8.00 19.7 16.7 0.554 3.32 0.0 silty clay to clay

6.10 20.0 26.1 0.944 3.62 0.0 silty clay to clay

G.20 20.3 18.3 0.690 3.77 0.0 silty clay to clay

6.30 20.7 16.1 0.483 3.00 0.0 silty clay to clay

8.40 21.0 13.5 0.377 2.79 0.0 clayey silt to silty clay

6.50 21.3 17.1 0.495 2.89 0.1 clayey silt to silty clay

6.60 21.7 .15.4 0.557 3.81 0.I silty clay to clay

6.70 22.0 12.9 0.336 2.60 0.1 silty clay to clay

6.80 22.3 12.4 0.392 3.15 0.1 clayey silt to silty clay

6.90 224. 16.4 0.410 2.50 0.1 clayey silt to silty clay

7.00 23.0 17.5 0.356 2.04 0.1 clayey silt to silty clay

7.10 23.3 11.5 0.289 2.51 0.1 clayey silt to silty clay

7.20 29.1 8.7 0.1oi 2.07 0.1 clayey silt to silty clay

7.30 23.9 8.5 0.152 1.78 0.1 silty clay to clay

7.40 24.3 7.0 0.183 2.61 0.1 silty clay to clay

7.50 24.6 7.5 0.174 2.31 0.1 silty clay to clay

7.60 24.9 8.4 0.274 3.26 0.1 clay

7.70 25.3 8.6 0,291 3.36 0.1 silty clay to clay

7.80 25.6 8.7 0.171 1.97 0.1 silty clay to clay

7.90 25.9 7.3 0.116 1.59 0.1 clayey silt to silty clay

8.00 26.2 7.7 0.105 1.36 0.1 clayey silt to silty clay

8.10 26.6 8.9 0.123 1.37 0.1 clayey silt to silty clay

8.20 26.9 8.4 0.204 2.44 0.1 silty clay to clay

8.30 27.2 7,8 0.147 1.88 0.1 silty clay to clay

8.40 27.6 8.9 0.229 2.57 0.1 silty clay to clay

8.50 27.9 9.2 0.270 2.94 0.1 silty clay to clay

8.60 28.2 9.3 0.212 2.29 0.1 silty clay to clay

8.70 26.5 10.3 0.238 2.30 0.1 silty clay to clay

8.80 28.9 9.3 0.254 2.72 0.1 silty clay to clay

8.90 29.2 10.6 0.266 2.51 0.1 silty clay to clay

9.00 29.5 9.5 0.219 2.31 0.1 clayey silt to silty clay

9.10 29.9 9.5 0.129 1.35 0.1 clayey silt to silty clay

9.20 30.2 8.3 0.092 1.11 0.1 clayey silt to silty clay

9.30 30.5 9.4 0.290 3.09 0.1 clayey silt to silty clay

9.40 30.8 26.C 0.742 2.79 0.1 clayey silt to silty clay

9.50 31.2 35.3 1.139 3.23 0.1 clayey silt to silty clay

9.60 31.5 52.8 1.554 2.94 0.1 clayey silt to silty clay

9.70 31.8 37.7 1.452 3.85 0.1 clayey silt to silty clay

9.80 32.2 32.8 1.494 4.55 0.1 silty clay to clay

9.90 32.5 33.7 1,448 4,.29 0.1 silty clay to clay

10.00 32.8 45.8 1.672 3.65 0.1 clayey silt to silty clay

10.10 33.1 41.3 1.922 4,65 0.1 clayey silt to silty clay

10.20 33.5 38.1 1.022 2.68 0.1 clayey silt to silty clay

10.30 33.8 68.4 2.055 3.00 0.1 clayey silt to silty clay

10.40 34.1 33.2 2.499 7.52 0.3 silty clay to clay

10.50 34.4 72.0 2.972 4.13 0.2 silty clay to clay

10.60 34.8 65.0 3.935 6.05 0.2 very stiff fine grained (')

10.70 35.1 101.8 4.225 4.15 0.2 ?

Soil interpretation reference: Robertson & Campanella-1983, based on 60. hammer efficiency and .2 a sliding data average



SND-97 : F-11/BFC-KC: MO 06-28-94 19:36 FAGE 3

DEPTH DEPTH TIP FRICTION FR RATIO INC INTERPRETED

meter5 feet Qc tsf Fs tsf kF/Qc I I deg SOIL TYPE

.0 3S.4 115.6 ? 0.2 ?
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SCPT P-12



V a n(E3 MyC.SED 7 IEx -:sC: ... :
Operator : S.VAN CPT Date :06-30-94 ;20:07

Sounditng : SNO109 Pg I / I Location :P-12/BFC-KC-M0

Client : WIES Job No. :DACW39-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Oc (Ton/ft^21 Fe NTan/ft'21 Fs/0 (S) PROFILE

0 125 0 2.5 0 10
0 0,0 '

4-)
a)
'4--a1).

30 30. 30. 30-

7

U-i

0

45 4• 4545

6G . . .. " 60. 6 - 60

Depth Increment .1 m Max Depth 36.75 ft



SOUNDING DATA IN FIL.E SNOI9 06-30-94 20:07

OPERATOR : S.UAN LOCATION : P-12/BFC-KC-MO

CLIENT : WES JOB No. : DACW39-94-M-5062

Vandehey Soil Explcarattic,n

40695 Nw Pacific Ave. anks. OrCegon. 97106 (503) 324 3261

EPTh DPEPTH TIP pFlyTIOi; Ft 2ATIO INTERPRETEU
Setes feet C tý Fs t s. i SOIL TYPE

I." !.1 22.9 E ..

0.60 2. 1P9. E 0.0 sandy silt to ciayey silt
j, ' 0.1 clayey silt to silty ciay

C; 0.2F,; 0,1 clayey silt to silty clay
0 .0 1II 0.24' 16 0.1 clayey silt to silty clay

1.00 3.3 13.A 0.100 1.34 0.1 clayey silt to silty clay
1.10 3.M 1J.6 0.230 1.95 0.1 clayey silt to silty clay
i.20 3.9 12. 0.234 1.07 0.0 clayey silt to silty clay
1.30 4.3 12.7 0.235 1.05 0.0 clayey silt to silty clay
1.40 4.6 11.6 0.236 1.72 0.1 clayey silt to silty clay
1.50 4.9 13.9 0.221 1.62 0.1 clayey silt to silty clay
1.60 5.2 13.2 0,203 1.54 0.1 clayey silt to silty clay
1.?0 S.6 11.2 0.219 I.25 0.0 clayey silt to silty clay
1.90 5.9 9.1 0.121 2.00 0.1 silty clay to clay
1.90 8.2 5.1 0.126 2.71 0.1 silty clay to clay
2.00 6.6 7.6 0,255 3.33 0.1 silty clay to clay
2.10 6.9 12.2 0.330 2.70 0.1 silty clay to clay
2.20 7.2 13.0 0.310 2.32 0.1 clayey silt to silty clay
2.30 7.5 11.7 0.317 2.71 0.1 clayey silt to silty clay
2.40 7.9 10. 0. 20 1.9i 0.I clayey silt to silty clay
2.50 2AK.2 '1 19' 1.7I 0.1 clayey silt to silty clay
2.60 (.5 1010 0. 1,.S 0.1 clayey silt to silty clay
2.70 2.9 F, .1as I .S 0.i clayey silt to silty clav
2.80 9.2 7.9 0,165 1.07 0.1 silty clay to clay
2.90 5.5 0. , 0.1 silty clay to clay
3.00 9.5 i,3 0.1 silty clay to clay
3.10 10.2 £.9 0 .1 j 3 . 0.1 silty clay to clay
3.20 10.5 7( 0.140 1.8 0.1 silty clay to clay
3.30 I0.2 s .u 12 2 0.1 silty clay to clay
3.40 11.2 6.7 0. I7 0.1 silty clay to clay
3.50 11.5 s 0E 13 2.0 0.1 silty clay to clay
3.60 11.2 7.1 0.!H 1.92c 0.1 silty clay to clay
3.70 12.1 . 0 1.4' 0.1 clasey silt to silty clay
3.20 7.8 0. 1I '2 0.i clayey silt to silty clay
3.90 12.B 7.8 0.l3. 1.7r 0. 1 clayey silt to silty clay
4.00 13.1 7. 0.134 1.77 0.1 silty clay to clay
4.10 13.5 7.6 0.16 0.1 silty slay to Clay
4.20 13.8 6.6 0. ? 0 F0 0.1 silty clay to clay

14.30 .1 6, 0.(31 1.95 0.1 silty clay to clay
4.40 14.4 7.2. 0.153 0.1 silty clay to clay

Soil interpretation reference: kotertson 9 (aspanelia-1923, based on 602 hammer efficiency and .2 m sliding data average



SNF-09 I P-2/EFC- MC-IL : ff,-3U-94 20:07 PAGE 2

EIH DEW TIF FRICTIODN FR FATIG Nit INTERPRETED
meters feet Qc tsf Fs tof Fo/Qc % I deg SOIL TYPE

4.50 14.6 9.1 0.155 1.70 0.2 clayey silt to silty clay

4.60 !5.1 11.6 0.210 !.81 0.2 clayey silt to silty clay
4.70 15.; 11.0 0.291 2.65 0.2 silty clay to clay
4.80 IS.7 8.? ',264 1 .. 0 0.2 silty clay to clay
4 R .1 9.3 S 2 . 0.2 silty clay to clay

1.0 w. 7 7.27 0.2 silty clay to clay
... !. 0.2 clayey silt to silty clay

.1. i.i . . 0.2 clayey silt tc silty clan
5.3K 17.4 10 7 .K 1'.7f; 0.2 cayey silt to silty clay

0.4 clayey silt to silty cay
-. % i 2' 21 0.3 rlayey silt to silty clay

3 .2 kF. 2.Io 0.2 clayey silt to silty clay
5.70 1F. . .% 0.3 clayey silt to silty clay
S.o i.0 13.2 4- F0' 0.5 clayey silt to silty clay
5.90 19 1. 82 0.4 clayey silt to silty clay

S.0S 19 , 0. 1.62 0.4 clayey silt to silty clay

E.10 20 0 13. - .1 I FF.' 0.4 clayey silt to silty clay
Z. 20 2.3 62.9 2 1 .63 0.5 clayey silt to silty clay

6.20 20.7 12,4 0.197 1.68 0.5 clayey silt to silty clay
6.40 21.0 12.0 0.247 2.05 0.5 clayey silt to silty clay
6.50 21.3 11.9 0.209 1.75 0.6 clayey silt to silty clay
6.60 21.7 11.6 0.174 1.50 0.6 clayey silt to silty clay
6.70 22.0 11.4 0.165 1.45 0.6 clasy silt to silty clay
6.80 22.2 11.2 0.167 1.49 0.6 clayey silt to silty clay
G.90 22.6 11.9 OtGS 1.38 0.9 clayey silt to silty clay
7.00 T3.0 12.7 0.17S 1.38 0.9 clayey silt to silty clay

7.10 27.3 13.1 0.200 1.53 0.9 clayey silt to silty clay
72 0 23. 14.4 0L. !.S3 0.9 clayey silt to silty clay

.0 2.9 15.4 t 1n 0.9 clayey silt to silty clay
.24 15.6 0. i.S2 0.5 clayey silt to silty clay

7. 4.-6 7,1 1.0 • l. clayey silt to silty clay
7.50 24.9 18.6 10.14 1.86 1.0 sandy silt to clavey silt
? 2" C.3 21,0 (1. 7T 1.76 1.2 sandy silt to clayey silt

.6 20.4 47 2. 1.2 sandy silt to clayey silt

j.8 £5.9 2.S .' 2u 1.4 sandy silt to clayey silt

6.00 26.2 23.9 0.551 2.,! 1.4 sandy silt to clayey silt
8.10 26.6 22.4 y..Z 2.2:: 1.4 sandy silt to clayey silt
6.20 26.9 22.3 0.558 2. 1 1.4 clayey silt to silty clay
8.30 27.2 22.4 0.41 2. 1.7 clayey silt to silty clay
8.0 27.6 22.4 0 2. 56 1.7 clayey silt to silty clay
P.50 27,9 23.0 0 2 4,.40 2.0 clayey silt to silty clay
8.6, 28.2 21.2 0.'qS 2.11 2.0 clayey silt to silty clay
8.0 28.5 20.2 0.411 2.Oo 2.0 clayey silt to silty clay
8.80 28.9 17.0 0.44, 2.62 2.2 clayey silt to silty clay
8.90 29.2 17.0 0.424 2.49 2.2 clryey silt to silty clay
9.00 29.5 15.3 0.372 2.44 2.2 clayey silt to silty clay
9.10 29.9 12.8 0,280 2.19 2.2 clayey silt to silty clay
9.20 30.2 12.2 0.246 2.02 2.7 clayey silt to silty clay
9.30 30.5 13.0 0.274 2.12 2.7 clayey silt to silty clay
9.40 30.8 12.4 0.263 2.12 2,7 clayey silt to silty clay

Boil interpretation reference: Robertson I Campanella-1983, based on 601 hammer efficiency and .2 m sliding data average



______ P- 2/EFC-VC-i : 06-30(1-94 20.0? PAGE "

DEPTH DEPTH TIP FRICTION FP RATID 1IN, INTERPRETED

meters feet Cc tsf Fs tsf Fs/Qc % I deg SOIL TYPE

9.50 31,2 12.9 0.236 1.82 2.8 clayey silt to silty clay
9.60 31.5 11.3 0.238 2.11 2.9 clayey silt to silty clay
9.70 31.B M 0.200 2.05 3.0 clayey silt to silty clay

9,80 32.2 9 , 0.175 1.79 3.0 clayey silt to silty clay
9.90 3r.5 8.9 0 2.3 2.24 3.1 silty clay to clay

10 R, 32.8 ;5.1 0.417 2.75 3.1 clayey silt to silty clay
1IC ¶4. I3 0.2 Ža5 3.1 clAyey silt to silty clay

19.5 U.1. 0.K3 0 0 IF 3.1 sandy silt to clayev silt
n.35 a . 34. 4 E , 51 1642.2 sandy silt to clayey silt

!0.•0 34.! 2r8. i0 2.I1 3.3 sandy nilt to clen silt

,O .4 3!,C 0.2r9 0.7S 3.4 sandy silt to Ciayey silt
.i0 3n.6 20.0 . .0t 3.E silty sand to sandy silt

1.7m 3.11 33.1 0,24• . 35, sandy silt to clayey silt

10.K0 35.s 26.9 0,871 I.2P 3,8 sandy silt to clayey silt
10.50 35.0 40.(0 I'M 4 .4.0 sandy silt to cayey silt
11.00 36.1 34.7 0.46" 1,32 3.9 silty sand to sandy silt
11.10 36.4 527 0.359 0. 4.2
11.20 36.7 139.3 ? I

Soil interpretation reference: Robertson £ Campanella-1983, based on 60% hammer efficiency and .2 m sliding data average
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SCPT P-13



Operator S.VAN CPT Date : 06-30-94 21: 30

Sounding SNO11O Pg I / I Location : P-13/BFC-KC MO

Client WES Job No. : DACW39-94-M-5062

CONE PRESSJRE SLEEVE FRICTION FRICTION RATIO' INTfRETW

Oc (Ton/ft'2 Fs t(Ton/ft VJ FsIQ WI) PROFILE

0 125 0 2.5 0 10
0..................... 

...

4J

N-" 30- 30- 30.3

.4-

LI-

4 4 4

Depth Increment .1 m Max Depth 38.39 ft



SOUNDING DATA IN FILE SNDlIO 06-30-94 21 :30

OPERATOR :S-JAN LOCATION :P-1-3/8FC-KC MOn

CLIENT :WES JOB No- DACL43S-94-M--S062

Varlcehey Soil1 Ex.plorat~ion
40695~ Nw Facific: Ave. Banks, Oregocn. 971106 f~(13b.) 32 ý~

DEPTh' EFt0TTh' FRICTION11 Fl- F41 1A, Tor 70D0P

f- 7 ~ . ~0. claycy il to sillf) l-1a

-. it lay to ca

('i 0.7~ 11 3.1 0.0 silty clay to [lay
'148 4 04 . 0. 0 silty cly to ciau

i Il SA I c 0.0 silty clay to ca
0,i 4.z- 0.0 ca
u1c 1, 5 1,r, .17 0. (1Clay

1.40 4.0 12.0 0.010 4.00- 0.0 clay
1.50 4.9 12.2 0.037 4.38 0.0 clay
1.60 5. 2 11.'s 0.471 4.12 0.0 clay
1.70 5.0 11.12 0.419 3.73 0.0 cl ay
1 .6K 5.5 10.0 0.442 4.18 0.0 clay
1.9 6.2 11.1 0.ý4,12 2.83i 0.0 c Iay
2.0(1 06.0 10.0 0.4,301 4.,34 0.0 clay
2.1101 F.9 8.4 0.263 65 4.32 0.0 cl ay
2.20 1.2 M. 0.304 4.84 0.0 clay
2. 30 7.S 4.6 01.245, 5.40 0.0 clayV
2.40ý 7.9 2.0, 01.2142 .0 0.0 clay

-.49 0 In organic mtra

2.71 80 2 .6 0.240 7.01 0. 0 organic mate~rial
2.1 . 40 0.134 7.19 0.0 organic material

2.8(1 .2 2.8 0.234 0.9 00 oroanic mat-al'iai

3.0 S.8 F, 5.0r 6 clay
3.10 10h.2 E- V' I0..4 1 clay
3.290 10.0 u-. 6 0. 219 -0.5 0. silty clay to0 clay.

3.010.8 F 0~ (I . 23 -S 0.1 silty clay to clay
2.. 401 11.? ;.s 0,*i4 0. cliay

34.00 11.0 S q 0. 1611 .7 0.1 clay
3.6 11.8 M. 0.166 2?,6' 01a

3.70~~~ 12!1001 0.1 ilyclaytocy
3,70 12.0 F.2 0.08 IN s 0 .1, silty clay tocla
3.9801 12. 4.2 6.0[Q0 L 2 -01.1 1 yclaytoia
4.090 12.1 4.7 0.135 2.2 0.l clay

4.10 13,; '.4 0.0 '1 2,a" 0.1I clay

4.20 13.8 S.1 0.l142, 2.S 0.1 clay
4.20 14.1 4, .0 C.%00 1,4s 0,] silty clay to clay
4.40 14.4 0.0 0.1126 2:31 0.1 silty clay to clay

Soil interpretation reference: Robertson & Campariella-1983, based on 600 hammer efficiency and .2 a sliding: data average



SND I I ' P-I3/1/FC-i<C O1 : 00-30-94 2 :3. PA2,E 2

DEPTH DEPTH TIP FRICTIDN FR RATIO INC INTERPRETED

meters feet Qc tof Fs tot Fs/Qc I I deg SOIL TYPE

4.50 14.8 5.6 0.084 1.50 0.1 silty clay to clay

4.60 15.1 5.5 0.100 1.70 0.1 sensitive fine grained
4.70 15.4 5.8 0.095 1.65 0.1 silty clay to clay

4,80 15. 5.9 0.102 1.75 0.1 silty clay to clay

4.90 16.1 6.1 0.124 2.03 0.1 silty clay to caty
5.00 I 6. 6.0 0.089 1,40 0.1 silty .ay to day
5.10 C..7 6.4 O.1o0 i.57 0.1 silty ciy to c]ay
5.20 iT 6.4 0.!41 2  0.1 silty clay to ciy
5.30 17 ' .( 0 1 ,i 0.1 siity clay to cIv

5.40 C 6. £2 i1 I I.S 0,1 silty clay to clIav
.50 . , . 0.1 sensitive fine stainerd
.eO I. . ,B i5 0.1 sensitive fine trayedl

5.70 W IT. 5.9 0,045 0(rE 0.1 sensitive fine grained
S.80 !0 E. 0 0.064 1.07 0.1 sensitive fine grained
;.90 19.4 6.5 0.081 1.25 0.1 sensitive fine grained
G.00 19.7 7.5 0.ii 1.50 0.1 clayey silt to silty clay
6.10. 20.0 7.2 ' 0.091 1.21 0.1 clayey silt to silty ra,%
6.20 20,3 7.2 0.089 1.24 0.1 clayey silt to silty clay
6.30 20.7 8.7 0.134 1.S4 0.1 clayey silt to silty clay
6.40 21.0 9.3 0.204 2.20 0.0 clayey silt to silty clay

L.50 21.3 10.3 0.220 2.13 0.0 clayey silt to silty clay
6. 0 21.7 10.1 0.217 2.16 0.0 clayey silt to silty clay
6.70 22.0 10.2 0.107 1.83 0.0 clayey silt to silty clay
6.80 22.3 9.2 0.194 2.08 0.0 clayey silt to silty clay
6.90 22.6 8.8 0.210 2.39 0.0 silty clay to clay

7.00 23.0 8.9 0.217 2.44 0.0 silty clay to clay
7.10 23.3 9.2 0.247 2.69 0.0 silty clay to clay
7.20 23.6 .2 0.1O5 1.79 0.0 clayey silt to silty clay
7.3C 23.9 10.6 0.231 2.10 0.0 clayey silt to silty ciay
7.40 24.3 11.E 0,303 2.62 0.0 clayey silt to silt, c Ay
7.50 24.6 12.7 0.261 2.06 0.0 clayey silt to silty clay
7.50 24.9 14.5 0.313 2.1- 0.0 clayey silt to silty clay

7.70 25.3 17.6 0.471 2.68 0.0 clayey silt to silty clay
7.80 25.F 20.2 0.66e 3.39 0.0 clayey silt to silt I ik,

7.90 25.9 24, 0,690 2.60 0.0 ciayey silt to silty c63y

8.00 26.2 25.8 0.827 3.21 0.0 clayey silt to Siit clav
0.10 26.6 28.6 0.820 2.07 0.0 clayey silt to silt cday
8.20 26.9 27.9 0.840 3.01 0.0 ciayey silt to siltY clay

8. 2 17.2 25.7 0.536 2.09 0.0 clayey silt to silty clay

8.40 27.6 16.4 0.694 4.24 0.0 clayey silt to silt clay
8.50 27.9 22.5 0.624 2.78 0.0 clayey silt to silt- cla,
8.60 28.2 16.2 0.4:71 2.90 0.0 clayey silt to silty la-;
8.70 28.5 15.6 0.295 2.Sq 0.0 clayey silt to silty clay

8.80 28.9 13.4 0.318 2.30 6.0 clayey silt to silty clay
8.90 29.2 12.9 0.309 2.39 0.0 clayey silt to silty cly
9.00 29.5 11.5 0.311 2.71 0.0 clayey silt tG silty clay
9.10 29.9 12.9 0.332 2.58 0. clayey silt to silty clay

9.20 30.2 13.7 0.257 2.16 0.0 clayey silt to silty clay
9.30 30.5 13.7 0.317 2.32 0.0 clayey silt to silty clay
9.40 30.8 12.4 0297 2.40 0.0 clayey silt to silty clay

Soil interpretation reference: Robertson & Campanella-1993, based on 60% hammer efficiency and .2 m sliding data average



BIODiIIO : B-. •ib/FO-TK HO : 06-IiC-94 21: 31 FAA3E $

DEPTH DEPTH TIP FRICTIDO FR RAT841 10 INTERPRETED

meters feet Qc tsf Fs tof Fs/Qc % I deS SOIL TYPE

9.50 31.2 11.5 0.107 2.68 C.J silty clay to clay

9.60 31.5 10.6 0.27l 2.M6 0.0 clayey silt to silty clay

8.70 31.8 10.1 0.! I.1. 0.0 clayey silt to silty clay
9.80 324. 9.q 0.23. 2.31 0.0 clayey silt to silty clay

5.90 22.5 ; 1. .L I 2 .4 0.0 clayey silt to silty clay
10.00 2 1 .6 0,4F sandy silt to ciayey silt

10.10 33.1 31. 0.• !• 0,4 sandy silt to clayey silt
10.20 -3.5 7 0.1 sandy silt to clayey silt
10.2 22.6 1. .i . sandy silt to clayey slit

i, ] ,16. (.7 '.4 0.1 sandy silt to cIaey silt
!4.50i.f 4. '32 'F0.7j 0.1 sandy silt to ciaye slit

10.50 3'ý. 25.1 f.i 4 0.1I Or, silty sand to sandy silt
10.70 25.1 23.S 0.1 . p.r5 0.2 sandy silt to clayey silt
10.80 35.4 10.8 0.53 4.95 0.2 sandy silt to clayey silt
10.90 25. 55.2 0.4 silty sand to sandy silt
11.00 S3A 79.6 0.PE F 1.0 0.2 silty sand to sandy silt
11.10 35.4 65.2 l.m 1 0.4 silty sand to sandy silt

11.20 36.7 65.7 0.948 I.44 0.3 silty sand to sandy silt
11.30 37.1 81.3 0.616 0.76 0.4 sand to silty sand
11.40 37.4 90.7 1.554 1.76 0.8 silty sand to sandy silt
11.50 37.7 75.9 0.65 0.86 0.9 sand to silty sand
11.60 38.1 5.4 O.S41 0.63 1.0 ?
11.70 38.4 174.7

Soil interpretation reference: Robertson & Camparella-1983, based on 601 hacaer efficiency and .2 m sliding data average
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